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All New 


Introducing 
BARRELOC 


First improvement in combination 
frame construction in a long time. 


tnt 

EARS OPEN EARS CLOSED 

HOW IT WORKS: Insert eyewire 
screw in barrel and tighten in usual 
manner. Sketch at AA shows screw in 
barre! with “ears” open. Then with 
screwdriver, simply turn down the two 
ears over the screw head, as shown 
ot BB. The screw is locked in, can't 
back out. For lens replacement, simply 
bend the ears bock ano snscrew as 
usual. 


WITH *“BARRELOC 


*PATENTS PENOING 


Sleek, simply designed eyewear, tailored to a man’s taste 
—that’s Continental's challenging new MANSFRAM—with 
protective Barreloc construction. 

MANSFRAM is a pleasure to show and to handle. It is a 
fully adjustable combination frame, beautifully finished 
and well balanced. Parts fit precisely. Zyl eyearms are 
detachable. Rarreloc is the simplest, sweetest device you've 
ever seen to hola screws tight! MANSFRAM comes in the 
two preferred colors—Cordovan with Mellogold filled 
and Ebony with White Rhodium plated Gold filled. See 
MANSFRAM—with Barreloc—at your independent labora- 
tory. Both are too good to miss! 
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Near add+1.50 and+1.75 


Near add+2.00 to+ 2. 


Near add+3.00 and over 


You can’t go wrong on intermediate power 


You can provide comfort and visual efficiency to presbyopes of all degrees with 
Bausch & Lomb functional trifocals. Integration of intermediate power, on a 
mathematically-precise formula, assures natural blending of power for every 
near point add. This is a performance made possible by the development 

of new special-characteristic glass types—the result of Bausch & Lomb research 
in glass technology, and production by the Bausch & Lomb glass plant. 


In Soft-Lite too 
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. 5% of near power) ‘ 


NTERMEDIATE (66% of near power) 


NEAR 


with Bausch & Lomb functional trifocals 


23mm—— 
The segments of Bausch & Lomb functional trifocals— 7mm 
in Panoptik or Straight-Top design—are best in size and shape y 
for visual comfort and efficiency—and the thinnest, 
for their size, of any trifocal segments made. 
13mm 
6.8mm 
12mm 


Featured in your community by the twin 
suppliers of the finest in Rx materials 
and service—your B&L Branch, 

or your Independent 


| INTERMEDIATE (35% of near power) 
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FASCINATING 


TITMUS 


An exciting new style treat- 
ment. Laminated color on 
the front is etched away, 
creating sparkling crystal 
clear zyl facets in the upper 
brow and endpiece area. 
Fascinating, flattering... 
a fashion first ! 


FROM YOUR INDEPENDENT WHOLESALER 
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touch of distinction. Also 
for the patient needing 


wide angle vision. . . 


we recommend the new 


6.5 lens shape. 


You'll like the easy-to-fit 
features of Art-Rim Frames. 
Contact your supplier today. 
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42 43 | 36.5 | 20-22-24 
44 45 | 38.5 | 20-22-24 
46 
48 


47 | 40.5 | 20-22-24 
49 | 42.8 | 20-22-24 


P.O. = A+E 43420 = 63 P.D. 


COLORS: 
Briartone 
Demi-Blonde 
Grey Slate 
Gunner Brown 
Black and White 


Our new catalog of frames and mountings needs only 
@ postal card to start it your way. 


ART-C RAFT optical co. INC. 


ARY CRAFT OPTICAL OF NEW ENGL ART ART CRAFT OPTICAL INTERAMER 
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AOt Cosmetan, ground to the patient's 


own prescription, knows no ‘off 


season.’ Winter, Summer, Spring and 
Fall this superior sun glass lens provides 
unsurpassed protection for every 
member of the family. 

Cosmetan effectively absorbs 99% 

of the undesirable ultraviolet (sunburn) 
rays... and over 85% of the infra- 


red (heat) rays. . . transmits only 21% 


of the visible light . . . and greatly 
reduces reflected glare. In addition, 
this optically correct lens filters out 
a high percentage of the ‘blue’ light 
.. . giving sharp object definition, even 
under hazy atmospheric conditions. 
Suggest Cosmetan for Christmas giving 
_ it’s an ideal gift . . . one that 
will be appreciated for the year 


‘round comfort and protection it gives. 


American Optical 
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“handsome masculine styling 
for him. Utmost wearing 
comfort for both... with 
“specially designed light- 
weight front and temples. 
frames have clear 
- bridge, and trim meta! 
_ temples of 110 


cruming 


and on tet. 
and Tam, all on Crystal 
CLAIR? Sivie 522c8 Eye shape is the same as 
Je Through your Optical 


Modern seeing is a complex func- 
tion. Searching for phone numbers, 
threading a needle, reading microm- 
eters and blue prints, transcribing notes 
or driving at high speed safely—calls 
for specialized seeing skills. 

And because all weaken with 
age, sooner or later may need the 
help of precision-ground lenses to per- 
form with sureness and safety. Even 
young eyes may need help to master 
school studies, to view television, mov- 


%, ies, and for scores of daily tasks. 


Yes, today’s seeing calls for lenses 
that fir the seeing job. 

Flawless, single-vision lenses for 
reading, writing, sewing, and all near- 
point tasks. 


Round-the-clock-seeing calls for... SPECIALIZED LENSES 


Precision, gem-like bifocals and tri- 
focals for multi-range seeing in 
and shop, for golf, cards, motoring. ... 

Prescription-ground sun-lenses for 
glare protection on the highway, the 
water, at the beach. ... 

Shatterproof, color-screening lenses 
for sight correction and protection 
in the factory, the foundry and ma- 
chine shop. 

The variety of modern, crystal clear 
lenses is unlimited. 

See your seeing specialist—ophthal- 
mologist, optometrist, ophthalmic dis- 
penser (optician), for the finest in 
round-the-clock seeing! Better Vision 
Institute, Inc., 630 Fifth Avenue, 
New York. 
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The Doors of Industry 
are Opening Wider 
for the Eyecare Professions 


Industry is becoming increasingly aware that only 
y when complete professional services are rendered can a 
prescription safety goggle program attain its objectives. 
These objectives are the prevention of the needless 
human suffering, the lowering of costs due to eye acci- 
dents and other accidents resulting from visual deficiency, and the 
maintenance of quality production. 
A prescription for safety lenses and frames is governed, of course, 
by the type of work that each individual employee performs. After 
the compounding of the prescription in a specially equipped AO > 
laboratory, the professions make an indispensable contribution in 
verification of the prescription and in accurate fitting for comfort 
and efficiency. Only members of the ophthalmic professions can 
adequately do these tasks. 
When the full cycle of professional services is in operation in con- 
nection with prescription safety glasses, both management and 
worker benefit and the entire problem of industrial eyecare is placed 
on the soundest possible basis. 
We of American Optical Company know the eye hazards of the 
individual job and the type of protective device required. You 
can be sure that the protection is right (as well as the correction) 
when you provide AO Safety Rx lenses and frames. 
American Optical Company is currently publicizing the advantages 
of a professionally conducted occupational vision program and will 
continue to encourage Industry to adopt programs for the improve- 
ment of visual efficiency, eye safety, and visual comfort. 


American Optical 
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THE NEW 


CATALOG NO. 100 


42 (44 x 37) 18, 20, 22, 24 
44 (46 x 39) 20, 22, 24, 26 


KEYHOLE a 46 (48 x 41) 20, 22, 24, 26 
(BRIDGE 
> Crystal, Bark on Crystal, and 
Ebony on Crystal. 


Use Mansfield Square Pattern 


@ 1/10 12K Gold-Filled with Zyl Tip 


NEW VERSATILE @ VERSATILE — Also fits Manbrow, Hi-Bar Manbrow, 
any five-barrel “mitered joint” frame. 


New Modern Tapering Flow Design 
@ Permanent Tip — won't loosen or turn 


The NASSAU is made in its entirety by Uni- 
versal — manufacturers of fine frames of 


‘BETTER BECAUSE gold-filled and zyl for nearly 50 years. 


72 WEYBOSSET ST., PROVIDENCE, ®. 1. 
x OFFICES: LOS ANGELES © ATLANTA 


MANUFACTURERS OF FINE SPECTACLE WEAR IN GOLD-FILLED AND PLASTIC FOR NEARLY A HALF CENTURY 
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the 


for 
complete 
wardrobe color 
harmony 


Your American Optical Representative will 
gladly discuss any of these products with 
you. He is prepared to give you detailed in- 
formation and to point out the advantages 
each of these products can have for you. 


The Flame with style “‘A’’ Flamettes 


The most conspicuous item in milady’s wardrobe, her 
eyeglasses, now becomes an integral part of every 
color scheme in her wardrobe. Interchangeable plastic 
tops—FLAMETTES in 10 fashion selected colors and 
two distinctive styles—give this new versatility to 
women’s ophthalmic frames. 

The basic FLAME frame is 1/10 12K gold-filled with 
neatly engraved, flared bridge; new, modern eye shape; 
and newly designed temples. 

Flamette colors: (Available in two styles) Tango Red, 
Mission Rose, Garnet, Brown Tweed, Burma Brown, 


Emerald Green, Waltz Blue, Indigo, Gray Haze, Onyx. 


NEW DESIGN 
for Lens Cutting 


THE MS42 LENS CUTTER 


Modern Rx laboratory techniques demand optical 
machinery which has been precision engineered and 
scientifically tested. The new M542 Lens Cutter is a 
fine example of the way American Optical meets these 
rigid demands. The advanced design of this new cutter 
provides greater convenience for the operator; more 
precise lens cutting; and longer, more efficient service. 


American Optical 
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FIRST Reinforced 
Open-End Case 


The Gatorette 


AO GATORETTE represents a 
radical new and functional design 
in ophthalmic cases. A rigid metal 
(spring aluminum) reinforcement has 
been successfully adapted to an 
open-end case. It weighs about 
half as much, and yet provides all 
of the superior protective qualities 
of a standard metal form case. 

GATORETITE is available in four 
smart, dual-tone colors. Vinyl rep- 
tile grain overlay in Red, Blue and 
Brown on Beige background Tan 
reptile overlay is used on Brown. 


+T. M. Reg. by American Optical Company 


LENSES 


For Accurate, Edge to Edge Rx interpretation 


Until the development of the Tillyer Principle, an 
ophthalmic lens could be corrected for either spherical 
or cylindrical marginal errors—but not for both. The 
Tillyer Principle, as applied to AO Tillyer Lenses, per- 
mits the reduction of both errors to a practical minimum 
which is well within the eye's tolerance. 

AO Tillyer Lenses assure you that the accuracy of 
your prescription will be fully protected over the entire 
area of the lens. 

Tillyer Lenses are available through all American 
Optical Branches and Tillyer Franchised Distributors. 


POLAROID sun glasses 


for superior protection from the sun 


Cosmetan-Polaroid Sun Glass Lenses afford the eyes a 
degree of comfort and protection never before believed 
possible. These lenses combine AO’s famous Cosmetan 
lens to eliminate sunburn (ultraviolet) and heat (infrared) 
rays, and a Polaroid* lamina with its unique feature for 
eliminating reflected glare. 

Only this lens combination achieves these results. 


*(R) POLAROID CORP, 
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This fall ond 


ATHLETIC GLASSES 


Designed for rough treatment 


Your athlete patienis will receive maximum 
comfort and protection during competition if they 
| " wear ALL AMERICAN* ATHLETIC GLASSES 

. . . practical and useable on all noses for 

almost every sport. 


Extra sturdy all-metal frame 


“Cushion Fit” shock absorbent 
rubber nose piece 


Ends and temples 
covered to protect 
other players 


Expansible, adjustabie 
“Glass-Gard”* headband 


Drop-ball tested safety 
precision lenses 


Prices on request. A complete sample may be 
ordered at nominal cost from your supplier or 
BENSON OpTicaL COMPANY. 


For your protection and ours, look for the trademark 
AeA on the lenses of every pair of 


AMERICAN ATHLETIC GLASSES 


LABORATORIES IN LEADING UPPER MIDWEST CITIES 


*Copyright 


Since 1913 Executive Offices @ Minneapolis, Minn. 
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INDUCEMENT OF CYCLOFUSIONAL MOVEMENTS* 


V. J. Ellerbrockt 
School of Optometry, The Ohio State University 
Columbus, Ohio 


INDUCEMENT OF CYCLOFUSIONAL MOVEMENTS 

It has been amply demonstrated that cyclofusional movements 
occur under varying conditions in the interest of maintaining single 
binocular vision. An historical survey of this problem has been pro- 
vided in a telatively recent publication and consequently is not warranted 
in this paper.' 

In the study of cyclofusional movements, interest usually has 
centered about the amplitude of these movements. Although such data 
certainly are desirable, they provide little or no insight into the nature 
of the movements during inducement. Only by a careful study of the 
inducement can a satisfactory understanding be obtained regarding the 
binocular use of the two eyes. 

A report of an extensive study of cyclofusional movements to rela- 
tively small angular rotations of the images for the eyes was provided 
by Ogle and Ellerbrock in 1946.'~** In these investigations stereoscopic 
methods of spatial localization were used to measure the response of 
the eyes and it was found that cyclofusional movements occur much 
more freely than previously was realized. When the contours made 
up complex spatial arrangements that provided stimuli for cyclofusional 
movements of different amounts and different directions, the move- 
ments that took place tended to compromise the antagonistic compulsions 
resulting from these contours. However, it was shown that contours 
whose images in the two eyes are vertical or nearly vertical provide 
much stronger stimuli for cyclofusional movements than do those from 
contours whose images are horizontal. 

These investigations also showed that with only vertical contours 
as stimuli, the response of the eyes to angular rotations not exceeding 
+0.8° was relatively complete. These results are illustrated in Figure 


*Read before the annual meeting of the American Academy of Optometry, Chicago. 
Illinois, December 5, 1953. For publication in the November, 1954, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Optometrist. Ph.D. Associate Professor of Optometry. Fellow, American Academy 
of Optometry. 
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1. They were obtained when the test element consisted of a single 
stationary vertical cord and the declination or rotation of the images 


FIGURE | TYPICAL DATA FROM THE INVESTIGATION BY OGLE AND 
ELLERBROCK ILLUSTRATING THE RESPONSE OF THE EYES 
TO CYCLOFUSIONAL STIMUL!. THE TEST ELEMENT WAS A 
SINGLE VERTICAL CORD AND THE DECLINATION WAS 
INTRODUCED BY MEANS OF PAIRED MERIDIONAL MAG- 
NIFYING LENSES 


was introduced by means of paired meridional magnifying lenses. If 
the eyes did not respond to the declination of the images, the data 
would have fallen along the line marked 1:1; the response of the eyes 
to the declination is indicated by the proximity of the data to the 
abscissa of the graph. From a study of the figure, it is apparent that the 
eyes responded almost completely to the declination. 

In order to determine the response of the eyes to rotation of the 
images of greater magnitude than that previously studied, the present 
investigation was undertaken. In it, an attempt was made to achieve 
the same accuracy and control as in the experiments described above. 


APPARATUS 

The apparatus employed in this investigation is schematically 
illustrated in Figure 2. For description, it is convenient to separate the 
instrument into two parts: one, the components used to induce cyclo- 
fusional movements and two, those employed to measure the response 
of the eye. 

The components used to induce the movements consist of a dove 
prism, apertures to restrict the field of view, and a device to rotate the 
test elements. The dove prism was mounted only before the right eye: 
with the prism it was possible to provide equal and opposite stimuli 
for the two eyes with a single test element. 

It is interesting to note that Helmholtz suggested the use of a dove 
prism in the study of cyclofusional movements. He also considered the 
possibility of using two right angle prisms oriented as shown in Figure 
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Front Surfoced Mirror 


FIGURE 2 SCHEMATIC ILLUSTRATION OF APPARATUS FOR MEASURING 
THE AMPLITUDE OF CYCLOFUSIONAL MOVEMENTS 


3A. In use, the prisms could be rotated together as a unit or one 
prism could be held stationary while the second prism was rotated.* 

The optical principle of the dove or rotating prism is illustrated 
in Figure 4. If AB represents the position of a test element, A’B’ 
illustrates the position of the image of the test element viewed through 
the prism. With a dove prism, the image of a test element is rotated 
through an angle 2», i.e., twice as much and in the opposite direction to 
the test element itself. Since the test element in all experiments was a 
uniform cord, the inversion of the image through the prism did not 
present a problem. 

The device to rotate the test elements consisted of a rigid metal 
ring 105 centimeters in inside diameter. It was accurately machined 
and mounted between four ball-bearing rollers. The rollers were 
located at the points where the ring became tangent to the metal 
supporting frame. The center of the ring was 130 centimeters from 
the floor and located 3 meters from the subject's eyes. With a pointer 
mounted to the ring and a scale mounted to the supporting frame. 
the position of a test element mounted to the ring easily could be 
set to 0.1 

In the experiments to be described the test element consisted of a 


Test Element 
Measuring Point 
Axis 
y 
4 
Aperture 
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FIGURE 3. TWO DESIGNS OF THE DOVE OR ROTATING PRISM 


seen against a flat black background located two meters behind it and 
uniform white nylon cord one mm. in diameter. The element was 
carefully designed to eliminate all empirical cues to spatial localization. 

Illumination for the test elements was provided by two 40-inch 
fluorescent tubes mounted vertically and 40 centimeters in front of 


A 
2a 
1 


image of test element Test element 


FIGURE 4 ILLUSTRATION OF THE ROTATION OF THE IMAGE a's 
OF A LINE AB WHEN VIEWED THROUGH A DOVE PRISM 
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the test element. The separation of the tubes was 100 centimeters; 
suitable baffles prevented stray light from the illuminants from reach- 
ing the subject's eyes or illuminating the background. 

The apparatus used to measure the position of the eyes consisted 
of two small point sources of light, a semi-silvered mirror, and the 
dove prism. The point sources of light (measuring points) were 
mounted on a wheel which rotated about an axis. As illustrated in 
Figure 2, the plane of rotation of the wheel was approximately per- 
pendicular to the lines of sight. The measuring points were inter- 
mittently illuminated at a cycle of 0.8 sec. on and 1.2 sec. off. By 
this means the cyclofusional stimuli of these points was minimized. 

The semi-silvered mirror provided roughly fifty per cent reflection. 
With the mirror, the vertical images of the measuring points were seen 
to be in the same plane and slightly to the side of the test elements 
(Figure 5.) 


Meosuring point 


/ 


\ 


te 


FIGURE 5. ILLUSTRATION OF THE RELATIVE POSITION OF THE 
TEST ELEMENT AND MEASURING POINTS 


t 
The position of the measuring points could be changed by the 
subject. For this purpose a pulley system consisting of weights, cord, 
etc., was provided. Since the wheel and all the pulleys operated very 
easily, the measuring points could be set to an accuracy of 0.1°. A 
pointer attached to the wheel and a scale attached to the mounting for 
the wheel provided measurement of the position of the measuring points. 
In order to restrict the field of view of the subject, apertures were 
mounted in front of the eyes as illustrated in Figure 2. The size of this 
field was 17.5 degrees in diameter. The subject's head was held firmly 
in position by means of a chin cup and head supports. 
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PROCEDURE 

It is generally agreed that fusional movements develop slowly 
and increase until a constant level is attained and this level is then 
maintained so long as fusional stimuli are active.’ On this account, 
the procedure was followed in each experiment of increasing the separa- 
tion of the images of the test elements, one degree per two minute 
intervals. 

In every experiment, the test element was first set at the zero 
position. The subject fixated a bead at the center of the test element 
for approximately one and one-half minutes and then set the measur- 
ing points so that the one was directly above the other, i.e., subjectively 
vertical. A minimum of three settings of the measuring points was 
made for each position of the test element. At the end of the two- 
minute period, the angular separation of the images of the test elements 
was increased one degree, and the same cycle repeated. 

It has been shown by Hofmann and Bielschowsky that following 
the inducement of cyclofusional movements in one direction, a residual 
tonicity is produced.® This tonicity persists for a period of time: it 
will affect the inducement of cyclofusional movements in the opposite 
direction unless ample time is allowed for it to disappear. 

In order to avoid such residual tonicity in these experiments, 
only fusional movements in one direction for one set of conditions 
were induced for a subject in any one day. 


RESULTS 

In all of the experiments the attempt was made to induce the 
maximum cyclofusional movements. For relatively small angular 
separations, the response of the eyes usually was equal to the separation. 
This response usually occurred quickly and as a consequence the sub- 
jective impression of the observer was that the cord was vertical. As 
the angular separation of the images of the test element was increased, 
the response of the eyes became slower. As a result, the cord first would 
appear inclined with the top end either tilted away from or toward the 
observer; after a minute or so of observation the cord again would 
become vertical. With further increases in the angular separation, the 
response of the eyes gradually lagged even after the stimulus pattern 
had been observed for a two minute interval. Thus, the line always 
would appear tilted from the subjective vertical position. 

In order to appreciate the experiences of a subject during an experi- 
ment, consider Figure 6. At the top of this figure the stereoscopic 
vertical and horizontal meridians of the eyes are indicated by the broken 
lines: the solid lines represent the images of a test element with an 
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FIGURE 6. (TOP) THE IMAGES OF THE TEST ELEMENT ARE ROTATED 
FROM THE STEREOSCOPIC VERTICAL MERIDIANS. (BOTTOM) 
THE BINOCULAR SPATIAL LOCALIZATION OF THE TEST 
ELEMENT 


angular separation. For convenience, let the angular separation be 
called 8 and the response of the eyes r. Since 4 is a finite quantity and +r 
is zero, the spatial localization of the line in space will appear tilted away 
from the subjective vertical position. As the eyes respond to the angular 
separation and r ~ 8, the line will become less tilted: when +r = 8 the 
line again will appear vertical. 

The appearance of the test element when the response of the eyes 
roughly is one-half of the angular separation of the images of the test 
element is shown in Figure 7. For this figure, the images of the test 
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FIGURE 7. (TOP) RELATIVE POSITIONS OF THE IMAGES OF A TEST ELEMENT 
ANO THE STEREOSCOPIC VERTICAL MERIDIANS. (BOTTOM) THE 
BINOCULAR SPATIAL LOCALIZATION OF THE TEST ELEMENT. 


elements were rotated in the opposite direction to that illustrated in 
Figure 6. 

In measuring the response of the eyes in the following experiments, 
there were two different methods that could be utilized. In the one, 
the measuring points were set so that they appeared to be vertical. The 
angular position of the points from the vertical position then provided 
a direct measurement of the response. In the second method, the meas- 
uring points were set so that they appeared to lie in the plane of the 
cord; the position of the measuring points then provided a direct 
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measure of the amount that the eyes had failed to respond to the 
stimulus. Of the two methods the one described first is superior be- 
cause of the ease with which the setting of the points in the vertical 
position could be made. If one tries to set the points in the plane of 
the cord when the cord is considerably tilted in space, the setting is 
very difficult; in fact, under some conditions this difficulty is enhanced 
by a diplopia of the ends of the line. Usually, the ends would appear 
to lie in the plane of the fused portion of the cord but not always. 

The method of setting the measuring points vertical, introduced 
a variable in the experimental procedure that initially had to be evalu- 
ated. In a previous part of this paper, it was pointed out that stimuli 
for cyclofusional movements of different amounts and conditions 
produced movements that tended to compromise the antagonistic com- 
pulsions to the different stimuli. With relation to these experiments, 
it is seen that the setting of the measuring points in the vertical plane 
produced an antagonistic stimulus to the angular separation of the 
images of the cord. To be sure, the intermittent illumination of the 
points tended to weaken or diminish the strength of the points as 
stimuli for the movements but nevertheless their effect still had to be 
considered in the experiments. 

As illustration of the effect of the setting of the measuring points, 
consider the results presented in Figure 8. For these results a single 
white nylon cord was used as the test element. In the graph, the 
stimulus is plotted as the abscissa and the response of the eyes as the 
ordinate. For the data in A, the measuring points were left in the 
vertical position following the measurement of the response of the eyes; 
for B, the points were adjusted so that they appeared to be in the plane 
of the cord after measuring the response of the eyes. Thus, in the former 
case, the stimuli from the measuring points and cord were antagonistic; 
in the latter, they were complimentary. In both experiments, the subject 
continually fixated a bead at the center of the cord and only paid atten- 
tion to the measuring points when a request was made to set them in a 
particular position, i.e., vertical or in the plane of the cord. The fact 
that the amplitude in the one case is almost double that found in the 
other case clearly indicates the important role of the measuring points in 
experiments of this nature. 

The data in Figure 8 also illustrate another important finding. 
From a study of the figures, it is seen that the curve of the line con- 
necting the various points is quite irregular. This indicates that the 
responses of the eyes for some stimuli were almost equal to stimuli; 
for others, there was quite a discrepancy and the responses lagged 
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Subject 


& 
FIGURE @ OATA ILLUSTRATING THE RESPONSE OF THE EYES TO CYCLO- 

FUSIONAL STIMULI. IN A, THE MEASURING POINTS WERE LEFT 

IN THE VERTICAL POSITION FOLLOWING THE MEASUREMENT OF 

THE RESPONSE OF THE EYES, FOR B, THE POINTS WERE AD- 

JUSTED SO THAT THEY APPEARED TO BE IN THE PLANE OF 

THE CORO IMMEDIATELY AFTER MEASURING THE RESPONSE 

OF THE EYES 
appreciably behind the stimuli. In fact, from a study of the data, it is 
seen that the responses of the eyes usually followed the stimuli over a 
limited range, and then gradually and increasingly fell behind. When 
the lag became quite large. cyclofusional movements again were induced 
and the lag either became quite small or disappeared. The cycle then, 
was repeated as the stimuli were increased in size. 

The repeatability of the measurements in these experiments is 
shown in Figure 9. These data also illustrate the same asynchronous 
response of the eyes as found for the subject whose results are shown in 
Figure 8. However, it is interesting to note that for subject V. J. E. the 


midpoint of the range of cyclofusional movements was considerably dis- 
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FIGURE 9 RESULTS FROM TWO IDENTICAL EXPEREMENTS WITH A SUBJECT 
TO SHOW THE REPEATABILITY OF THE DATA THE MIDPOINT OF 
THE RANGE OF CYCLOFUSIONAL MOVEMENTS IS DISPLACED FROM 
THE ZERO POSITION OF THE STIMUL! INDUCING THE MOVEMENTS 


placed from the zero position of the stimuli inducing the movements. 


CORRELATION OF OBJECTIVE DATA AND SUBJECTIVE REPORTS 

The failure of the response of the eyes to equal the stimulus in 
these experiments, invariably produced an alteration in the spatial 
localization of the cord. If the lag was only small; the cord would 
be slightly tilted; if it was quite large, the cord would be considerably 
tilted in space and one or both ends of the cord might be seen double. 
With further increases in the lag, the images of the cords would finally 
break, and the subject would see two images forming an X (Figure 10). 

The appearance of the cord as reported by one subject is presented 
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in Table 1.* 
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FIGURE IO THE APPEARANCE OF THE CORD AS SEEN WITH SUCCESSIVE 
INCREASES IN THE LAG OF THE RESPONSE OF THE EYES AND 
THE STIMULUS. IN A, THE IMAGES OF THE CORD ARE COM- 
PLETELY FUSED; IN F, THE IMAGES ARE UNFUSED, AND AP- 
PEAR AS AN X 


TABLE | 


In this table, the estimated as well as the calculated tilt 
of the cord are provided. The calculated data were computed for the 
measured lag between the response of the eyes and the stimuli by use 


DATA OF THE ESTIMATED AND CALCULATED POSITION OF THE 


rEST ELEMENT FOR SUBJECT V. J. E. 


DISCUSSION 
In the past, various methods have been used to measure the 


*Original data given in Figure 9A. 


Percentage 
Tilt of Cord (degrees) Fusion 
Stimulus Estimated Calculated of Images Description 
+20 70 68.7 25 Entire length of cord occasion 
ally seen in diplopia 
+15 50 61.2 35 Ends of lines appear double. 
+10 45 54.8 85 Slight doubling at top end of 
cord. 
+ 5 15-20 29.0 100 No diplopia 
0 0 0 100 No diplopia. 
— § 45 67.2 100 Occasional diplopia for ends of 
cord. 
—10 60 73.6 40 Diplopia for more than half the 
length of the cord. 
—50 70-80 69.8 50 Whole length of cord occasion- 
ally appears double 
of the relation: tan i = b/2a tan (8 — 1) where i is the inclination 


of the cord in degrees, b is the distance of fixation, a is 4 the inter- 
pupillary distance, 8 is the cyclofusional stimulus and +r is the response 
of the eyes. 

It is interesting to note the agreement of the subjective and cal- 
culated tilt of the line. This agreement certainly shows that the testing 
situation provided in the experiments permitted the spatial effects from 
stereopsis easily to become manifest. The estimated percentage fusion 
of the images and report of diplopia also are provided in Table 1. 
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inducement of cyclofusional movements. Generally, these consisted of 
haploscopic arrangements in which one or both targets were rotated 
to provide the stimulus for inducement. The measurement of the 
response was provided by linear alignment of a line such that the parts 
seen by the two eyes appeared continuous and straight or the setting of 
two lines parallel when only one line was seen by each eye. It is believed 
that the method described in this paper is a significant improvement in 
that a much more sensitive index of response of the eyes was employed.* 
Another feature of this method is that the stimulus pattern for the two 
eyes is identical. 

An interesting observation of the subjects was that the ends of 
the lines seen in diplopia usually had the same spatial localization as 
if they were fused. Only when the separation of the images became 
quite appreciable was this effect lacking. These findings essentially are 
in agreement with those recently reported by Ogle in a measure of the 
limits of stereoscopic vision.* Ogle found that there are two ranges of 
depth with images seen in diplopia. In one, there is a strong patent 
experience of stereoscopic depth; in the other, there is only a qualitative 
sense that both double images are seen farther or nearer than the fixation 
point, depending upon the direction of the disparity. For patent 
stereopsis, the range of disparities at a peripheral angle of 6 degrees was 
70 minutes of arc; the range for the qualitative sense of depth at the 
same peripheral angle was 2 degrees. With these data and the results 
presented above, one can predict the experiences of the subjects in various 
types of experiments. 

Perhaps the most important finding in these experiments is the 
nature of the response of the eyes. In a search of the literature, this 
finding has not been found to be heretofore reported. 

Why do the eyes respond asynchronously to a stimulus that con- 
tinuously is altered in discreet and equal amounts? For a detailed 
analysis, the horizontal size of Panums areas in the stereoscopic vertical 
meridian for various periphiral angles would have to be known. Also, 
the potential for inducing cyclofusional movements in discreet areas in 
the vertical meridian would have to be determined. Unfortunately, at 
the present time there is not sufficient data to warrant such an analysis 
of the problem. 

The amplitudes of cyclofusional movements found in these experi- 
ments are quite large. In fact, in comparison to other reported data in 
the literature, they are the largest encountered to date. The range of 


*The average deviation of the sitting varied from 0.1 to 0.4°. The larger values always 
were encountered in the response of the eyes to large cyclofusional stimuli. 
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findings for previous investigations did not exceed 20 degrees; some 
were as low as !|2 degrees.’ Without doubt, the difference can be 


attributed to methodology. 

Although large amplitudes were found in the experiments described 
above, the possibility exists that even larger amplitudes will be obtained 
when the stimulus pattern is more complex. For example, the simple 
addition of more cords should increase the size of the amplitudes. These 
experiments as well as many others to further increase the available 
knowledge about these movements await future investigation and 


research. 
Appreciation is expressed to Dr. Earl Miller for participation in 


the experiments described in this paper. 
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BOOK NOTICE 


HUGH ROY CULLEN, by Edward Kilman and Theon Wright. 
Published by Prentice-Hall, Inc., 70 Fifth Ave., New York City. 
Illustrated. 376 pages. Cloth. $4. 1954. 

Hugh Roy Cullen is a conservative of remarkable stature and he 
is the man whose substantial gifts made the University of Houston 
possible. Many optometrists will be interested in reading of this remark- 
able Texan who set up the campus on which one of our newer Optome- 
try Colleges is located. Mr. Cullen is a man of great wealth (oil) and 
he will long be remembered for his philanthropy; for his determined 
and effective opposition to the New-Deal in Washington, and for his 


early helpful support of President Eisenhower. 
CAREL C. KOCH 
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BRIGHTNESS DIFFERENCE IN SEEING* 


Sylvester K. Guth? and Arthur A. Eastmant 
General Electric Company 
Nela Park, Cleveland, Ohio 


An important objective of illuminating engineering is to develop 
footcandle recommendations on a sound basis. However, such a bas.s 
must be a practical one. Many laboratory studies have been conducted 
to help solve this problem. These studies generally have involved the 
evaluation of some aspect of visual performance such as speed, accuracy, 
size discrimination, or others. Numerous attempts have been made to 
apply these laboratory measurements to lighting practice. However, 
this has been almost impossible because of the great difficulty involved 
in relating threshold observations to suprathreshold seeing conditions. 

It should be obvious that a high degree of visual performance— 
speed and accuracy—and optimum ease of seeing cannot be achieved 
without a corresponding high visibility level. Increasing the illumina- 
tion on a visual task (up to a limiting value generally well above present 
day lighting practice) increases its visibility. How do increases in 
illumination provide better seeing? The usual simple explanation is 
that the higher footcandle levels produce higher task brightnesses which 
enable one to see better. But, then why are these higher task brightnesses 
more effective? It is well established that at higher adaptation levels 
the eye becomes more sensitive and can discriminate smaller percentage 
brightness differences. Therefore, it seems logical to explore the possi- 
bility of applying the brightness difference concept to suprathreshold 
seeing. 

In the usual sense, the brightness of a task is considered to be the 
brightness of the immediate background against which the details of a 
task are viewed. However, changes in background brightness produced 
by changes in illumination are accompanied by changes in object bright- 
ness. It is the brightness difference between the object and its back- 
ground which becomes a significant index in evaluating the effectiveness 
of illumination. 

Any specific visual task can be defined and described by its size 
and by the contrast between the details and their immediate background. 


*Read before the annual meeting of the American Academy of Optometry, Chicago 
Illinois, December 7, 1953. For publication in the November, 1954, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMER'CAN ACADEMY 
OF OPTOMETRY 

+Illuminating Engineer. Fellow, American Academy of Optometry. 

tllluminating Engineer. 
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Other factors such as color, viewing time, movement, etc., also are 
important, but for simplicity are omitted from this discussion. In any 
particular visual situation the factors of size and contrast remain con- 
stant regardless of the level of illumination. When the footcandle level 
is increased, the only corresponding changes in the task are the bright- 
nesses of the object and its immediate background. If, in analyzing the 
improved visibility, only the background brightness is included, no 
consideration is given to the effect of the illumination upon the object. 
Thus, it is difficult to develop a general concept of suprathreshold 
seeing which can be applied to any visual task. It seems to be desirable 
to be able to relate suprathreshold conditions to a basic and fundamental 
measurement which does not involve any physical change in the task 
being viewed. Furthermore, the variable should be an inclusive one 
which adequately reflects the complete effects of various footcandle 
levels upon the task. On this basis, measurements of threshold size, 
contrast or viewing time appear to be inadequate for describing supra- 
threshold conditions. 

Measurement of brightness differences can be related to any visual 
task and extended to all suprathreshold conditions. It bears a relation 
to contrast in that the latter can be considered as relative brightness 
difference. However, by placing it on a relative basis, the significance 
of the absolute values of brightness is lost. The contrast C of an 
object with its background usually is expressed by 

Ry—R, 
Ct (1) 
Ry 
where R, and R, are the background and object reflectances, respectively. 
Contrast also can be expressed in terms of the background brightness 
B,, and the object brightness B,: 
B,—B, 
Cc = —— (2) 
By 
Brightness difference, AB, is given by 
AB = B,—B. CB, (3) 
Since the brightness of a surface is the product of its reflectance R and 
the illumination E, brightness difference may be determined from 
AB = E(R,—R.,) (4) 
From these expressions it can be seen that brightness difference varies 
directly with the illumination, while contrast remains constant. These 
expressions for brightness difference are convenient only if the back- 
ground is lighter than the object. When the object is lighter than the 
background, values of brightness difference will be negative. In prac- 
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tice, only the absolute brightness difference is significant. 

It is evident that contrast alone is an inadequate description of a 
visual task. Identical contrasts can be obtained with different combina- 
tions of brightnesses (or reflectances). For example, background and 
detail reflectances of 80 and 40 per cent provide the same contrast as 
8— and 4— per cent reflectances. Both combinations have contrasts 
of 50 per cent. However, if the two tasks are illuminated by 10 foot- 
candles, the brightness differences are 4.0 and 0.4 footlamberts, respec- 
tively. Obviously, the two tasks cannot be of the same visibility nor 
is it conceivable that they could be performed with the same speed and 
accuracy with a given level of illumination. This is further evidence of 
the need for a better method for evaluating the effectiveness of foot- 
candles. 

Considerable data are available that can be used to check the 
relationship between threshold and suprathreshold seeing. Many of 
them are in terms of contrast and background brightness, which can 
be converted into brightness difference. Nevertheless, it was decided to 
obtain new data to establish the general trends and validity of these rela- 
tionships and of the brightness difference concept. Furthermore, it was 
particularly desired to determine the applicability of suprathreshold 
visibility appraisals to this concept. 

The first step was to determine the threshold illumination for a 
series of test objects of equal size, but of various contrasts. The objects 
selected correspond to the Snellen E. They were reproduced so that at 
a viewing distance of 20 feet the stroke width subtended a visual angle 
of 2.25 minutes. The overall heights of the letters were five times the 
stroke widths and subtended visual angles of 11.25 minutes. Physical 
data pertaining to these objects are presented in Table I. While it is 
difficult to reproduce these objects accurately, Figure | will aid in 
visualizing them. High, medium and low contrasts were obtained with 
various combinations of object and background reflectances. It will be 
noted that identical contrasts were obtained with objects 2 and 4 by 
different reflectance combinations. This pair afforded an opportunity 
to make direct comparison of the brightness difference required for the 
threshold condition for light and dark backgrounds. Objects lighter 
than their backgrounds were not included because no significant differ- 
ences have been found for the range of sizes and contrasts usually encoun- 
tered in typical seeing situations.' 

Eleven young adult observers, all with normal vision, determined 
the threshold illumination. That is, the illumination was adjusted 
until the E’s were just barely recognizable. The average threshold 
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Fig. |. Reproductions of the test objects used in the experiment. From left to right 
they represent approximately the contrasts of the four letters, described in Table I 
footcandle levels for the four test objects, presented in Table I, show 
no relationship to contrast. However, there is an approximately linear 
relationship between the logarithms of reflectance difference and threshold 
footcandles. On the other hand, there is a direct relationship between 
brightness difference and contrast. 

it is interesting to compare the results obtained with objects 2 and 
4. These objects have identical contrasts but reflectance differences of 
13.5 and 0.68 per cent, respectively. The threshold illuminations 
required for this pair of letters were 0.95 and 18.4 footcandles. The 
observed brightness differences are equal. Similar results were obtained 
with a smaller pair of E's, but with considerably higher levels of illum- 
ination. These data indicate that two visual tasks of identical contrasts 
obtained by different combinations of reflectances can be brought to an 
equal level of discrimination by footcandle levels which provide the 
same brightness difference. 

TABLE I 


Physical and threshold data pertaining to the four letter E test objects. Reflectances 
and contrasts are expressed in per cent and brightnesses in footlamberts. 


TEST OBJECT 


Physical Data l 2 3 + 
Background reflectance, R,, 85.7 89.8 6.49 4.52 
Object reflectance, R,, 2.6 76.3 3.38 3.84 
Reflectance difference, AR 83.1 13.5 3.11 0.68 
Contrast, ¢ 97.0 15.0 48.0 15.0 

Threshold Data 
FPootcandles 0.044 0.95 2.36 18.4 
Relative footcandles l 22 54 420 
Background brightness, B,, 0.038 0.85 0.15 0.83 
Object brightness, B, 0.001 0.7 0.077 0.70 
Brightness difference. AB 0.037 0.13 0.073 0.13 


Relative brightness difference ! 3.5 2 3.5 
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Fig. 2. The relationships between footcandles and suprathreshold visibility level for 
four letter E test objects having various contrasts and reflectance differences 


In Figure 2 are shown the relationships between visibility levels, 
as indicated by the Luckiesh-Moss Visibility Meter, and footcandles 
for each of the E’s. As would be expected, the lower contrast objects 
require considerably higher footcandle levels than the high contrast 
objects for any given visibility level. For example, the required foot- 
candles for a visibility level of 2 are 1, 24, 52 and 500. These are in 
approximately the same ratios as the threshold footcandles presented 
in Table I. Furthermore, since the curves of Figure | are essentially 
parallel, these ratios are practically constant for all visibility levels. In 
other words, the visibility meter indicates relative suprathreshold foot- 
candles of the same order as threshold observations. 

These footcandle values bear no obvious relationship to the physical 
data of the objects, though they can be arranged in the same order as 
the reflectance differences. However, an analysis of other data has indi- 
cated that such a relationship is continuous only when either the 
reflectance of the object or of the background is a constant. For example, 
the relationship between visibility level and reflectance difference of a 
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Fig. 3. The data of Fig. 2 replotted in terms of brightness difference and visibility 
level 


series of objects of the same size, all with white (80 per cent) back- 
grounds, can be represented by a smooth curve. A different curve will 
be required for a different background reflectance. This probably is the 
reason why some experimental data presented in terms of contrast 
appear rather variable. When the data are so presented, different curves 
will be obtained for identical values of contrast as indicated by curves 
2 and 4 of Figure 2. None of these relationships is unexpected, but they 
do serve to emphasize the importance of the reflectances of both the 
object and its background 

When the data of Figure 2 are plotted in terms of brightness 
difference, the curves of Figure 3 are obtained. Here the curves for test 
objects 2 and 4 fall together and the three curves are in the same relative 
order as the contrasts involved. These curves indicate that for a given 
contrast, however obtained, brightness difference is a constant for a 
specific visibility level. This also is illustrated in Table I by the 
threshold values of brightness difference for these two objects. The 
relative values of brightness difference from threshold data (Table I) 
are |, 2 and 3.5 as compared to |, 1.8 and 3.5 for the visibility data 
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(Figure 3) at any visibility level. In other words, the L-M visibility 
meter rates the objects in the same order and to the same relative degree 
as they are rated on a threshold basis. 

Table II has been developed from comprehensive visibility data for 
a series of parallel bar test objects of various sizes and contrasts.* The 
tabulated values illustrate the effect of size and contrast upon the 
brightness difference required for visibility levels ranging from | to 10. 
A visibility level of 1 indicates that an object is just barely visible when 
viewed through the clearest portion of the gradients of the Luckiesh- 
Moss Visibility Meter.* Since there is some absorption by this part 
of the gradient, the absolute threshold of visibility of a task when it 
is viewed without the visibility meter will be obtained with a slightly 
lower footcandle level. From available data it has been determined 
that the threshold illumination is approximately one-fourth of the 
illumination required for a visibility level of 1. 

To obtain any given visibility level, the required brightness 
difference must be increased as the contrast is decreased. For example, 
when the 3-minute test object has a contrast of 95 per cent (black 
on white), a visibility level of 2 is obtained with a brightness difference 
of 2.8 footlamberts. However, a brightness difference of 5.9 foot- 
lamberts is required for the same visibility level if the contrast is only 
20 per cent (gray on white). Similarly, greater brightness differences 
are required for higher visibility levels. To obtain a visibility level of 
5 with these same two test objects, brightness differences of 20 and 45 
footlamberts, respectively, are required, 

As the size of the object increases, it is obvious that smaller 
brightness differences are necessary for a given visibility level. Thus, to 
obtain a visibility level of 2 with a 95 per cent contrast, test objects 
of 2, 3, and 5 minute sizes require brightness differences of 7.6, 2.8 
and 1.2 footlamberts, respectively. Similarly, for a visibility level of 5 
and a contrast of 40 per cent, the corresponding brightness differences 
must be 118, 31, and 10 footlamberts. 

To aid in visualizing the variation in brightness difference with 
contrast and visibility level, Figure 4 has been developed from the data 
of Table IIl-C. The upper curve of each shaded area represents the 
brightness of the background and the lower curve represents the 
brightness of the object. If the object were the brighter, the designa- 
tions would be reversed. The vertical distance between each pair of 
curves indicates the brightness difference required for any given visibility 
level. It can be seen that required relative increases in brightness differ- 
ence are greater for increases in visibility than for decreases in contrast 
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FIVE-MINUTE PARALLEL BAR TEST OBJECT 
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VISIBILITY LEVEL 

Fig. 4. Graphical representation of the relationships between brightness difference and 
visibility level for several values of contrast. The brightness difference required for any 
visibility level is represented by the vertical distance between the upper and lower curves 
of each shaded area 

It is often overlooked that any specific contrast can be obtained with 
an infinite variety of combinations of background and object reflectances. 
The data presented in Figure 5 illustrate how a given visibility level 
can be maintained with tasks having four different contrasts. Each 
contrast is obtained with several combinations of background and 
object reflectances. It is shown that for a particular contrast, however 
obtained, the illumination must be such that the brightness difference 
will be constant. All of the data pertain to a visibility level of 5 as 
determined with the Luckiesh-Moss Visibility Meter. Data were 
obtained with 5-minute parallel bar test objects with contrasts ranging 
from 20 to 95 per cent. For each contrast the background reflectances 
varied from white (80 per cent) to dark gray (20 per cent). Appro- 
priate values of object reflectances were selected for the various contrasts. 

To maintain any given visibility level for a constant contrast, 
the brightness difference between the object and its background must 
also be constant. For example, from Figure 5 which pertains to a 
visibility level of 5, the brightness difference is 7.6 footlamberts when 
the contrast is 95 per cent. In other words, regardless of how the 
contrast is obtained, with either high or low reflectances, the footcandle 
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REFLECTANCE OF BACKGROUND AND OBJECT (PERCENT) s 

Fig. 5. Footcandle, brightness, and brightness difference relationships for a five-minute 
test object at a visibility level of 5 with different combinations of reflectances for 
each of four contrasts. To maintain a constant visibility level, the brightness difference 
must be constant for each contrast, regardless of how the latter is obtained 
level must be such as to produce a brightness difference of 7.6 foot- 
lamberts in order for the task to have a visibility level of 5. This, of 
course, means that low reflectances of object and background require 
high footcandle levels. The 95 per cent contrast may be obtained with 
background and object reflectances of 20 and | per cent, respectively. 
In this case 40 footcandles are required as compared with 10 foot- 
candles when the reflectances are 80 and 4 per cent. Thus, Figure 5 
emphasizes the importance of including the reflectances of both the 
object and its background when determining the footcandle level for 
any desired visibility level. In other words, how a specific value of 
contrast is obtained is just as important as the value of contrast itself. 

Table II and Figures 4 and 5 illustrate that relatively small 
brightness differences, and hence, easily attainable brightnesses, are 
required for high contrast tasks, even to obtain high visibility levels. 
On the other hand, much higher brightnesses are required to obtain 
the necessary brightness difference when the contrast is low. However, 
even with low contrast tasks, the brightnesses required for moderate 
visibility levels are not excessive, even though the footcandle levels may 
be difficult to obtain, especially with low reflectances. Nevertheless, such 
a difficulty should not be considered a serious obstacle to providing 
adequate means for seeing. 
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TABLE Il 
Brightness differences in footlamberts necessary for various visibility levels for three 
sizes of parallel bar test objects of various contrasts 


Percent Visibility Level 


2-minute test object 
95 
80 
60 
40 
20 


3-minute test object 
95 4.9 7.6 
80 
60 
40 
20 


5-minute test object 
0 


95 
80 3, 
60 3. 
40 4. 
20 0.16 4. 
- indicates a brightness difference produced by less than | footcandle 
+ indicates a brightness difference produced by more than 1000 footcandles 


Brightness difference is a basic criterion of visual ability. While 
contrast is a convenient means of describing one characteristic of a 
visual task, by itself it is inadequate for evaluating the effectiveness of 
illumination. The preceding discussion has briefly illustrated how data 
obtained with the Luckiesh-Moss Visibility Meter can be related to the 
threshold brightness difference. A remaining problem is to obtain 
pertinent data for typical work-world tasks which can be used for deter- 
mining footcandles for equal visibility. 

From the data presented in this paper it appears to be necessary to 
know the contrast and visual size of details of a given object in order 
to determine the brightness difference required for a specific visibility 
level. That is, one must be able to decide which of a large number of 
curves or tables should be used. Fortunately, this is not necessary. In 
discussing Table I and Figures 2 and 3 it has been pointed out that 
there are certain constant relationships between threshold and supra- 
threshold values of illumination and brightness difference. In a previous 
paper* it has been shown that the relationship between visibility level 
and relative footcandle level above the threshold for a wide range of 
sizes, contrasts, and configurations of test objects can be obtained by 
means of a single curve. Brightness difference is a function of illumina- 
tion and reflectance difference, the latter being constant for any given 
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object. Thus, only easily measurable quantities—visibility level with 
an existing footcandle level—are necessary to determine the illumina- 
tion required for any other suprathzeshold visibility level. This new 
illumination will provide the necessary brightness difference. 

A brief study of other available data indicates that the brightness 
difference concept may have interesting application to the appraisal of 
comfort and ability to see when applied to the task and surroundings. 
It is possible that brightness difference may be a more useful criterion 
than brightness ratio. 

It should be emphasized that the brightness difference concept is 
not new, but it has not been given the importance it deserves. Of the 
relatively few investigators who have mentioned it, the work of three 
appears to be particularly pertinent. Beuttell,® in developing a method 
for computing values of illumination for various classes of work used 
contrast in terms of reflectance difference. He applied footcandle factors 
30 as to obtain a constant brightness difference equal to that of a basic 
task. Hopkinson, Stevens and Waldram® pointed out that contrast 
means ‘‘the sensation of difference between juxtaposed things’ and 
discussed in considerable detail various methods of dealing with contrast, 
including brightness difference. Weston’ investigated the relation be- 
tween illumination and visual efficiency and presented his results as 
plots between visual performance and brightness difference. It is possible 
that brightness difference may make it possible to develop better rela- 
tionships among the various methods and criteria used to evaluate 
seeing. 

This brief summary illustrates that the brightness difference con- 
cept affords an interesting approach to a better understanding of the 
benefits that can be received from higher levels of illumination. This 
concept places greater emphasis upon brightness in terms of absolute, 
rather than relative values. The relationships between threshold and 
suprathreshold data indicate that a convenient means is available for 
determining the footcandles necessary for any desired visibility level. 
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THE DESIGN AND OPHTHALMIC PROPERTIES OF 
BINOCULAR MAGNIFICATION DEVICES* 


Gerald Westheimer? 
College of Optometry, University of Houston 
Houston, Texas 


Consider the case of an emmetropic observer or an observer who 
has been made emmetropic by the provision of spectacle lenses worn 
in the usual fashion close to the eyes and the magnification properties 
of which may be neglected. 

It is desired to provide for such an observer a magnification device 
which will allow him to see a near object clearly and singly with both 
eyes. If the discussion is restricted to thin-lens systems, the following 
variables are at the disposal of the designer: 

F, the power of the lens 
h, the eye-lens separation** 
4\. the prismatic power of each lens. 
It is conceivable to refine and extend the discussion developed here by 
introducing thick lenses or complex lens systems. These may be fitted 
into the framework of this paper, however, by the calculation of their 
principal point power and the specification of the eye-lens separation 
from their second principal point. For an example of this approach, 
see references 4 and 5. 
Other variables entering the discussion are 
x, the working distance or eye-object separation, 
u, the distance between the object and the lens (u = h — x), 
2a, the subject's interocular distance, 
A, the accommodation exerted by the observer, 
K, the convergence induced in the subject in association with 
each diopter of accommodation, K, being assumed to be 
a constant in the range of accommodation under con- 
sideration, and 


*Read before the annual meeting of the American Academy of Optometry, Chicago. 
Illinois, December 7, 1953 For publication in the November, 1954, issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

tOptometrist. Ph.D.. Member of faculty. Fellow, American Academy of Optometry. 
Now member of faculty, School of Optometry, The Ohio State University, Columbus, 
Ohio 

**h, in the following discussion, is used in two ways: when the lens power is con- 
sidered it measures the distance between the entrance pupil of the eye and the lens, 
and in the consideration of the prism power it measures the distance between the 
center of rotation of the eye and the lens. When A is reasonably large, i.e., a few 
centimeters, the difference between the two becomes negligible. This has been 
assumed to be the case in this paper. 
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P, the subject's distance phoria. 

The size magnification, which is M, the ratio of che retinal image sizes 
of a given object with and without the device, consists of several factors 
(Ogle*). As mentioned before, we shall restrict ourselves to a discus- 
sion of thin lenses and this reduces one of the factors, the “shape” 
factor, to unity. Another factor is the “‘distance’’ factor which expresses 
the increase of the retinal image of an object, maintained in clear focus, 
that is approached to the eye. This is, of course, an excellent way of 
achieving magnification but in so far as a subject with good accommo- 
dation is able to bring an object close to the eyes, still maintaining 
good focus, it is not a special property of a magnification device which 
enables him to relax accommodation and to achieve the same result. 
The third factor in the magnification expression, the ‘‘power’’ factor, 
depends on the lens power and the eye-lens separation and taken by 
itself expresses the increase in size of the retinal image of an object at a 
given constant distance from the eyes with the magnification device in 
place as compared to the unaided eyes. 

While the following formulas have been derived solely by the 
use of first-order object/image relationships, the limitations of this 
approach must be kept in mind when making practical application of 
them. An interesting application of aspherical curvatures has recently 
been made in this connection.’ 

A lens of power F placed at a distance h from the center of the 
entrance pupil of the eye will increase the retinal image of an object 
at a distance x from the center of the entrance pupil by a factor M over 
the retinal image size of the object in the unaided eye, where M is given 
4.5 

h—u x 
M = e (1) 
h — u + hAFu x(I—hF) + 
If u’ is the distance between the lens and the image of the object as 
formed by the lens, the accommodation exerted by the subject is 
Fu + 1 
A= = . (2) 
h— h — u + 
This must obviously be equal to or greater than zero. In a practical 
situation we may want a subject to exert A diopters of accommoda- 
tion.* This means that with an eye-object separation h — u (u is 


*A, in this paper, refers to ocular accommodation, i.e., in the emmetrope the Recipro 
cal of the distance between the eye and the far point of the eye in the accommodated 
state. When A does not exceed about 4 or 5 D. th difference between ocular and 
spectacle accommodation may be ignored for practical purposes 
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negative when a real object lens is considered), and an eye-lens separa- 
tion h, we must use a lens of power 
| + Au — Ah 
huA — u 
Example. Suppose we want to fit a magnification device at a distance 
of 10 cm. in front of a subject's eyes and he is to view an object 40 
cm. in front of his eyes, while using 1 D. of accommodation. What lens 
power is required and what is the retinal image size of the object as 
viewed through this lens compared to viewing it with the unaided eye 
(supposing the subject to be able to accommodate for this distance or 
supposing him to be fitted with a near addition fitted very close to 


his eyes)? We have u —~.30 m, h = .10, A = 1, and, substitut- 
ing in equation (3), we obtain 

= 2.22 D. 
Substituting in equation (1), we have 

M 1.20, 


showing that a 20 per cent magnification has been achieved compared 
to the retinal image size if the object had remained at 40 cm. and were 
observed either by the unaided eye (exerting the accommodation neces- 
sary to form a clear retinal image) or by the eye in an unaccommodated 
or partially accommodated state but assisted by lenses worn very close 
to the eye and hence of negligible magnifying power. In this connection 
it is of interest to note what range of clear vision is available to the 
observer. 

Relaxing his accommodation fully, he can still see a point clearly 
at a distance of Xmax where 


—-+h ® (4) 
F 


x max 


It is .55 meters in this case. 

The closest point clearly visible with the lens in place, Xin, 
depends on his maximum accommodation Ajax and is given by 

— hAwex 
Xmin +h @ (5) 
Awaxs + F(l—hAwax) 

If the hypothetical observer had a 3 D. maximum accommodation, it 
would be 25 cm. 

In summary, the lens, placed at 10 cm. from the observer, which 
permits him to see an object at 40 cm. clearly with | D. accommoda- 
tion, has power 2.22 D. and magnifies the retinal image 20 per cent 
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over to its size without a lens. With the lens the subject can see objects 
clearly from 55 cm. inwards, the minimum distance depending on his 
maximum accommodation. 


THE PRISMATIC COMPONENT 
If a magnification device is to be used binocularly it is necessary 
to ensure that the subject is capable of exerting the convergence necessary 
to align the two foveas with the images of the object as formed by the 
two lenses. 
Figure | shows diagrammatically how an object O is imaged by 
two lenses (one before each eye) of power F each decentered inward 


L 


. | 


Fig. 1. An object O is imaged by lenses of power F decentered nasally through a 
distance c and placed at a distance h in front of the observer's two eyes R and L. The 
object is at a distance u in front of the lenses and x in front of the eyes and its image 
for the right eye is at O,’ and for the left eye at O,’, both at a distance u’ in front of 
the lens. To converge on the object O, a total convergence of 2q@ is required without 
the lenses, but with the lenses in place a convergence of 2,’ is required to bring the 
primary lines of sight of the eyes in alignment with image Op,’ and O,” produced by 
the lenses. 


through a distance c with respect to the primary direction of each eye. 
The images of this object formed by the right and left lenses are at 
O’», and O’,, respectively. It is to be noted that the images are situated 
so that the accommodation necessary to see them clearly is ]/(h — u’) 
while the convergenée necessary to see them singly is equal to 2a’. 
Obviously it is essential to ensure that the accommodation and con- 
vergence are harmoniously related so far as the individual subject is 
concerned. Since the lens power F has been previously designed for 
the accommodation, the object distance, and the eye-lens separation, 
the remaining variable, the prismatic power of the lenses, can now be 
used to control the convergence. 
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It must be remembered that the lens used in the magnification 
device 1s to be placed at some distance in front of the eye so that an 
effectivity correction must be made for the prism power. The following 
approach, which is based on the use of clinically obtained data, includes 
in its development all the necessary steps such as effectivity correction. 
It makes the assumption that the patient's induced near phoria must 
be rigidly corrected. In the light of such clinical considerations as the 
fusional reserves, individual variations of the general approach adopted 
here are feasible and remain at the discretion of the designer. 
When the subject accommodates A diopters there will be induced 
a degree of convergence equal to 
K A, 
where K is a constant expressing the amount of convergence induced per 
diopter of accommodation. To conform with the meter-diopter system 
of units used here, the unit of prism power will be 100 prism diopters. 
Hence if a subject shows 6 prism diopters of accommodative convergence 
per diopter accommodation, K .06. If the subject has a distance 
phoria of P the state of convergence of his eyes with an accommodation 
A in play is given by 
P+KA. 
P is positive if we have esophoria and negative in the case exophoria. 
It is desirable to design the prismatic component of the lenses in 
the magnifier so that the inclination between the subject's lines of 
sight when viewing the images of the object as produced by the lenses 
will be precisely the same as the inclination they have assumed under 
the influence of the distance phoria and accommodational convergence. 
In other words, in order to fuse the images of the object produced by 
the lenses of the magnified he should have to exert just as much con- 
vergence as he has naturally assumed due to accommodation and dis- 
tance phoria. (This may, of course, be an ideal that cannot always be 
reached. ) 
When a lens of power F is decentered laterally through a distance 
c the angle between the primary direction and the line of fixation 
directed to the image of an object in the observer's median plane at a 
distance u from the lens (see Figure 1) is given by 
— a— cFu a+ Au 
u — hFu —h (h—u’) (Fu + 1) 
where //u’ l/u + F, h is the eye—lens separation* and a is half 


*For the sake of accuracy it must be noted that here A is measured from the center of 
rotation of the eye. The inaccuracy involved is not serious while the simplification 
thus introduced is considerable 
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the interocular distance. Remembering that //(h — u’) A and 
that the total convergence required is P + K A, we can set up the 
following equations 

2’ =~ P+KA 


(a + Au). 2A 
=P+KA 


Fu + 1 
which yield 
(P/A + K) (Fu + 1) — 2a 


2u 

A is positive if the prism is base-in, negative if the prism is base-out. 
A. K and P are expressed in units equal to 100 prism diopters if A 
and F are in diopters and a and u in meters. The substitution of A 
for cF can be made as desired; it merely states that prism power /\ in 
units of hundred prism diopters is introduced by decentering a lens of 
power F diopters through a distance c meter laterally as measured from 
the straight forward direction of the line of fixation, nasal being 
regarded as positive, temporal negative. 

Applying the foregoing theory to our subject, and assuming that 
he has a distance exophoria of 2 prisms diopters, an interocular distance 
of .06 meters and K = .06, we have, since A = | D, F = 2.22 D, 
u = —.30 meters, 

A = .078 = 7.8 prism diopters. 


(7) 


SUMMARY OF ILLUSTRATIVE CASE 

It is desired to fit an emmetropic observer with a binocular mag- 
nification device for a working distance of 40 cm., the object being 
placed in his median plane. The observer has a distance phoria of 2 
prism diopters exophoria, an interocular distance of 6 cm., an accom- 
modative convergence of 6 prism diopters per diopter of accommoda- 
tion. It is found advisable to have the observer accommodate | D. and 
the maximum eye-lens separation that can be obtained in practice is 
10 cm. 

Substituting in equations (3) and (7) the lens and prism powers 
of each lens are determined to be 2.22 D and 7.8 prism diopters each. 

Substituting in equation (1) the size is found to be 1.20. 


SUMMARY 

In designing binocular magnification devices essentially three var- 
iables are available, the lens power, the prism power, and the eye-lens 
separation. Formulas are given enabling the calculation of these in 
terms of the object distance and such clinical findings as the subjects 
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available accommodation, distance phoria and accommodation-con- 
vergence relationship. Other formulas are set out to express the magnifi- 
cation properties of such lenses and the range of clear vision through 
them. 
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ANNOUNCEMENT 


SELECTIVE SERVICE COLLEGE QUALIFICATION TESTS 

Major General Lewis B. Hershey, Director of Selective Service, has 
announced the fifth series of Selective Service College Qualification Tests 
will be given on Thursday, December 9, 1954, and Thursday, April 
21, 1955, at more than 900 testing centers. 

Some 550,000 students have already been tested under this pro- 
gram, which began in 1951. Upward to three quarters of a million 
students will have been tested by next spring. 

Students currently deferred on the basis of test scores or prescribed 
class standing number approximately 162,000. 

Students whose academic year will end in January, 1955, have 
been urged to take the December test so they will have a test score on 
file at their local boards before the end of their academic year, at which 
time their boards will reopen and consider their cases to determine 
whether they should again be deferred as students. 

Applicants for the tests will mail applications for the December 
9, 1954, and April 21, 1955, administrations to Science Research 
Associates, Chicago, in Self-addressed envelopes which may be obtained 
at local boards. Bulletins of information concerning the test are also 
available at the local boards. 

Applications for the December 9 test must be postmarked no later 
than midnight Tuesday, November 23, 1954. Applications postmarked 
after midnight of that date cannot be accepted for that test. 

To be eligible to apply for the Selective Service tests a student 
must: (1) intend to request deferment as a student; (2) be satis- 
factorily pursuing a full-time course of instruction; and (3) must 
not previously have taken the qualification test. 

The present criteria for deferment as an undergraduate student 
are either a satisfactory score (70) on the qualification test or specified 
rank among the male members of the class (upper half of freshman 
class, upper two-thirds of sophomore class, or upper three-fourths of 
junior class). 
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ACADEMY ENCOURAGES FREEDOM OF THOUGHT 


The lack of agreement in thought between two men high in 
Academy circles has been noted recently in an optometric magazine 
editorial.* The author of this editorial has actually mentioned one of 
the strongest virtues of the Academy, namely, its tolerance of divergent 
viewpoints among men of recognized ability. 

The Academy is a powerful force for good in optometry for the 
very reason that there is no dogma, strict set of tenets, or party line 
handed down from above. Each fellow is respected as an individual 
who, in gaining his Fellowship, has demonstrated his excellent qualifica- 
tions. Each Fellow is both entitled and expected to have his own 


*Editor's Note: Dr. Hirsch is referring to an unsigned editorial which appeared in the 
Optical Journal and Review of Optometry. Lord Charnwood of London had suggest 
ed that dispensing opticians fill ophthalmic prescriptions written by optometrists 
President Morgan pointed out that optometrists should dispense the materials they 
prescribed for their own patients. Both men are members of the Academy 
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opinions; nor is any Fellow or officer of the Academy expected to with- 
hold his opinions merely because of Academy affiliation. 

This freedom of thought among Academicians is not merely re- 
stricted to scientific affairs, but includes concepts of philosophy, profes- 
sionalism, as well as completely non-optometric aspects of human 
thought such as politics and religion. The Academy recognizes the 
value of divergence of thought in all aspects of intellectual activity, 
and Academy Fellowship does not necessitate giving up individual 
treedom of thought or expression. 

To be sure, there are points on which all Fellows are expected to 
agree, and these are clearly set forth and subscribed to by the applicant 
when he accepts Fellowship. All Academy members are agreed that 
optometry cannot be practiced properly in commercial surroundings, 
that the professional optometrist does not engage in advertising cam- 
paigns, and that other similar commercial practices deny us professional 
standing. However, it is implicit in the Academy Constitution that 
vn all points beyond these areas of agreement there is complete freedom 
of thought and expression reserved for the Fellows. 

To be sure, also, there is a place in optometry for party discipline. 
In the American Optometric Association, which is a democratically 
governed political body for the entire profession, hewing to the line is 
a practical necessity. The Academy, through resolutiéns of the Execu- 
tive Council and through Editorials in this Journal, has repeatedly urged 
Fellows to support the A.O.A., follow its policies, and help in the demo- 
cratic formulation of these policies. Even here, however, the individual 
member of the A.O.A. in agreeing to follow the polices of the organi- 
zation does not give up his right to dissent or to speak in defense 
of his ideas. 

Optometry is seemingly at a point in its development where 
unanimity of thought is far from an actuality. Such unanimity of 
thought can never be forced and, in fact, is never realized. Were there 
no disagreement among men with respect both to the scientific and the 
professional aspects of optometry, it would mean either that independent 
thinking had been suspended or that the field was so sterile that all could 
agree. There is unanimity in the Academy on this point at least, and 
that is that both of these possibilities are not actualities. 

Finally, and in the same vein, all Fellows are urged to attend the 
Annual Meeting in Toronto next month to see how optometric science 
is advanced through divergent opinions. In our young profession which 
unfortunately often is characterized by the blind adherence to specific 
dogma, it is enlightening indeed to see and hear Academicians exhibit- 
ing scientific scepticism, but also respecting each other's opinions and 
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intellectual integrity. As a result of these Annual Meetings, optometric 
science benefits far more from dissent and disagreement than through 
blind acceptance of questionable material. We challenge any optome- 
trist to attend an Annual Meeting and not come away feeling prouder 
of his profession. It just can't be done. 


MONROE J. HIRSCH 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements, reports, appointments, organization data, 
news, professional problems and ideals, as these relate to the Academy. 


SCIENTIFIC PROGRAM—TORONTO ACADEMY MEETING 

The annual meeting of the American Academy of Optometry will 
be held December 11-14, 1954 at the Royal York Hotel, Toronto, 
Ontario, Canada. The Papers and Program Committee, Dr. John D. 
Perry, Jr., Winston-Salem, North Carolina, chairman, present the fol- 
lowing speakers and original papers for the general Scientific Program 


of this four day meeting. 
Saturday, December 11, 1954 


8:30 Registration. 

10:00 Business Meeting. President's Annual Report. Meredith W. Morgan, Jr 
Ph.D. Secretary's Annual Report. Carel C. Koch, O.D. Announcements 
by Chairman of the Papers and Program Committee. John D. Perry, 
Jr, O.D. Announcements by Chairmen of the Sections. Dr. L. W 
Madigan, O.D., Amisetkoma. Dr. |. Finkelstein, Ph.D., Contact Lenses 
Dr. M. J. Hirsch, Ph.D., Pathology. Dr. Richard Feinberg, Ph.D 
Occupational Optometry. Dr. P. L. Connolly, O.D., Orthoptics 

11:00 The Effect of Fixation Distance and the ACA Ratio on the Angle of Anomaly, 
Part i. Max Schapero, O.D., Assistant Professor of Optometry, Los 
Angeles College of Optometry. Frank W. Weymouth, Ph.D. Los Angeles 
College of Optometry. Margaret Hester, O.D. Los Angeles College of 
Optometry. 

11:30 Discussion* 

11:40 The Components of Accommodation. Gordon G. Heath, O.D., M.S., School 
of Optometry, University of California. 

12:20 Luncheon Recess 

1:45 The Stimulus to Accommodation and Some Practical Implications. Merrill J 
Allen, B.Sc., Ph.D., Associate Professor, Division of Optometry, Indiana 
University. 

2:25 Physiological Factors in Multifocal Corrections. Robert E. Bannon, O.D 
Bureau of Visual Science, American Optical Co. 

3:05 The Method of Concordance in Affections of The Horizontal Recti. Joseph 
I. Pascal, M.A., O.D., M.D., Director of Eye Department Stuyvescent 
Polyclinic, Lecturer, N. Y. Polyclinic Medical School 

3:30 Analysis of One Thousand Consecutive Clinic Records. William G. Walton 
Jr.. O.D., Assistant Professor of Optometry, Penna. State College of 
Optometry. 


*A ten minute Discussion period follows each paper 
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The Relationship Between Accommodation and Accomodative Convergence. 
Gerald Westheimer, Ph.D. School of Optometry, Ohio State University. 

Perceived Curvature of Surfaces Normal to The Primary Sagittal Line 
Glenn A. Fry. Ph.D., Director, School of Opiometry, Ohio State Uni- 
versity. 

Dinner Recess. 

A New Method For Measuring The Angle of Squint and The Angle of 
Anomaly. Merton C. Flom, B.S.. M. Opt., Clinical Instructor in Op 
tometry, School of Optometry, University of California 

The Sanctions of Professional Ethics. Eugene Freeman, Ph.D., Dean 
Chicago College of Optometry 

Report, European Collaborations on Contact Lenses. John C. Neill, O.D. 
Penna. State College of Optometry. 


Sunday, December 12, 1954 

Section Meetings 
Aniseikonia——Private Dining Room No. 9 
Contact Lenses——Private Dining Room No. 8 
Occupational Optometry—Private Dining Room No. 10 
Orthoptics—Roof Garden 
Pathology——Private Dining Room No. 7 

A Sign of Manifest Heterozygosity In Carriers of Color Deficiency. Inge- 
borg Schmidt, M.D., Division of Optometry, Indiana University 

An Evaluation of Scleral Tonometry——Its Reliability. Validity, and Clinical 
Applicability. Monroe J. Hirsch, Ph.D., Ojai, California. 

Chapter Luncheon. (Tudor Room) 

Evolution and The Human Eyes. John Zettel, Jr.. O.D., Cincinatti, Ohio 

Three Case Reports of Reduced Acuity. H. Ward Ewalt Jr.. B.S.. O.D., 
Pittsburgh. Pa 

Myopes vs. Non-Myopes, a Comparison. Francis A. Young. Ph.D.. Depart 
ment of Psychology, State College of Washington 

The Practical Demonstration and Application of the Objective Determina 
tion of The Visual Acuity on The Basis of The Optikinetic Nystagmus 
William P. Schumann, O.D., Vineland. N. J. 

Decartes’ Contact Lens. Jay M. Enoch, B.S. in Opt., School of Optometry 
Ohio State University 

Dinner Recess 

Turville Infinity Binocular Balance Test. Meredith W. Morgan. Jr., Ph.D 
Professor of Physiological Optics and Optometry, School of Optometry 
University of California 

A Case Study by Graphic Analysis. Henry W. Hofstetter. Ph.D.. Director 
Division of Optometry. University of Indiana 


Monday, December 13, 1954 

Section Meetings 

Changes in Fixation Disparity and Heterophoria During and After Wearing 
of Prism. Darrell B. Carter, M.S., O.D., Assistant Professor of Optometry 
University of Houston 

Optical Limitations in The Correction of Astigmia. Fred W. Sinn. O.D 
Professor of Physical and Geometrical Optics, Penna. State College of 
Optometry 

Luncheon Recess 

Applied Optics and Prescription Writing. G. Maurice Belanger. B.A.. Ottawa 
Canada 


The Stability of Heterophoria’ Meredith W. Morgan. Jr.. Ph.D.. Professor 


of Physiological Optics and Optometry. School of Optometry. University 
of California 

Lightine Levels For The Forgotten Man. Sylvester K. Guth. B.S., E.E. 
D.OS.. and A. A. Eastman. B.S.. F.E.. General Electric Co.. Nela Park 
Cleveland, Ohio 

Business Meeting. Dr. Meredith W. Morgan. Jr.. Ph.D.. presiding 

Cocktail Hour. (Banquet Hall) 


4:00 
4:30 
5:10 
7:30 
8:10 
8:50 
9:00 
11:10 
11:35 
: 12:20 
| 2:30 
3:10 
3:40 
4:20 
5:00 
5:25 
7:30 
8:10 
9:00 
11:10 
11:50 
12:25 
2:00 
2.40) 
3:20 
4:00 
; 6:00 
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Annual Roundtable Dinner (Formal) Banquet Hall. Presiding Officer: 
Meredith W. Morgan, Jr., Ph.D. Speaker: John W. Fisher, LL.D. 
Toronto, Ontario. 


4 Tuesday, December 14, 1954 


9:00 Section Meetings. 
11:10 Progress Report of Partially Blind Cases. Irving Vics, O.D., Albany, N. Y. 
11:40 Occupational and Avocational Trends. R. A. Sherman, D.O.S., Director, 


Occupational Vision, Bausch and Lomb Optical Co. 

12:15 Lunch Recess. 

1:45 Lighting For The Optometrists’ Office. Howard Haynes, B.S. in E.E., 
General Electric Co., Nela Park, Cleveland, Ohio 

2:15 The Variation of Visual Characteristics in School Children as Measured 
by the Orthorater. Fred W. Jobe, Director of Opthaimic Research, Bausch 
and Lomb Optical Company. 

2:55 Some Observations of The Pulfrich Stereophenomenon. Ira Schwartz, B.A.. 
O.D. Research Optometrist, U. S. Naval Medical Research Laboratory, and 
Milton S. Katz. M.A. Research Psychologist, Civilian Scientist, U. S$ 
Naval Medical Research Laboratory. 

3:35 Progress Reports on Current Research Projects in Optometric Colleges. 

4:15 The Relationship of Birthplace of Parents and Grandparents to The Re 
fractive Error of the Child. Melvin C. Nadell, O.D., Ph.D., Los Angeles 
College of Optometry and Monroe J. Hirsch, O.D., Ph.D., Ojai, Cali- 
fornia. 

5:00 Adjournment. 


The programs for the additional clinical speakers and papers to be 
presented at the five special Section meetings of the Academy during the 
annual meeting at Toronto will be distributed at the time of registra- 
tion. All Academy members are expected to attend and hotel reserva- 
tions may still be made direct to the Royal York Hotel, Toronto. 


INSTRUMENT REVIEW 


VISUAL FIELD EXAMINATION BY TACHYSTOSCOPIC 
MULTIPLE PATTERN METHOD 
The multiple pattern method of visual field examination utilizes 
the principle of tachystoscopic or flash presentation of simple, abstract 
patterns of lines, dots and crosses to the fixing eye. These lines and 
dots act as visual stimuli in the various parts of the visual field. 

The patterns are printed on 12x18 inch white cards in white 
fluorescent sulfide ink so that under ordinary room light only a black 
central fixation dot is visible. When the card is illuminated by a flash 
of ultraviolet radiation of '4 second duration the pattern stands out 
clearly against the background of the card and acts as a stimulus to 
extra foveal vision in that area. The duration of the flash which acti- 
vates the pattern is sufficient to allow the patient to see the pattern, if 
that area of the visual field is not blind, but is too short to allow a shift 
of fixation. If a portion of the visual field is defective the stimulus of 
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the pattern in that area will not be detected and the patient will describe 
the pattern erroneously. Each pattern is designed to test specific areas 
of the visual field so that errors in describing the pattern wil] deliniate 
the type of field loss. 

A composite of the pattern stimuli covers most of the visual field 
within the 30° radius and encompasses the majority of visual field 
defects. Errors in describing the patterns may be quickly checked off on 
a chart of the pattern composite as a means of recording the examination. 
Areas of visual field loss are then seen at a glance on this chart. 

The test card patterns are bound in a book of ten cards which 
may be fastened into the instrument containing the ultraviolet tube. 
The cards are exposed by turning the pages one at a time. The instru- 
ment is equipped with a chin rest and occluder and two button switches 
one of which turns the light on or off and the other controlling the 
automatic flashing device. 

In the average patient each eye can be tested with all 10 patterns in 
less than 2 minutes. The instrument will plug into any 110 volt AC 
outlet and is the size of a small suit case with handle. All patterns 
present two or more stimuli in the visual field and thus take advantage 
of the principle of double stimulation and the ‘extinction phenomenon” 
to increase the sensitivity of the test. 

This method reviewed does not aim to replace standard perimetric 
techniques but only to supplement them. It makes available to patients 
the benefits of a visual field examination which might otherwise be 
neglected. 

D. O. HARRINGTON AND M. PLOCKS* 


*From the material presented at the XVII International Congress of Ophthalmology 
and the American Academy of Ophthalmology and Otolarnygology, New York City 
September, 1954, Jenkel-Davidson booklet. The Field Screener is manufactured by 
the Jenkel-Davidson Company, 366 Post St., San Francisco, California. 


CURRENT COMMENTS 
Terry Judith Parkins 
Editorial Assistant 


Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques, education, visual 
health and optometric legislation and organization. 


ACCIDENT PRONE HUNTERS 
The Safety Committee of the Minnesota Conservation Federation 
has just completed a study of hunters who were involved in shooting 
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accidents while hunting.* The study included the vision of the hunter, 
his knowledge of hunting procedures, of guns and his personality and 
emotions. Ninety-three persons who had shot others were tested. The 
visual tests included visual acuity, color vision, horizontal phoria tests 
and tests for depth perception. The tests were run on the Ortho-Rater 
and the scores made by these hunters were analyzed by Drs. W. J. 
Bushard and T. R. Fritsche of the Minnesota Academy of Ophthalm- 
ology and by Dr. R. O. Lindquist of the Minnesota Optometric Asso- 
ciation who worked as a team on this project. Dr. Starke R. Hathaway, 
Director of the Division of Clinical Psychology at the University of 
Minnesota Medical School reviewed the personality tests. 

These same tests were made on an entirely similar control group. 
This control group achieved scores much better than those secured by 
the shooters. Only 33 per cent of the shooters were found to have 
normal distance vision, and the hunting accident group came out second 
best in all of the other visual tests. 

In summing up the findings of the study it is evident that a hunter 
who shoots another hunter accidentally is apt to be impulsive, he is 
apt to have poor judgment and have poor vision. 


FEDERAL RESEARCH IN 1955 


According to the National Science Foundation, Federal agencies 
will earmark $1.99 Billion for research in 1955. Of this amount about 
87 per cent will go to the physical sciences including those projects 
sponsored through the Secretary of Defense. The remainder will be 
allotted to agriculture, health, welfare, transportation, communication, 
and the development of natural resources. 


GLAUCOMA WORKSHOP 

The Indiana Chapter of the American Academy of Optometry 
held a Glaucoma Workshop, October 10, at the Indiana University 
Medical Center in Indianapolis. The sessions stressed the accepted 
optometric method for the early detection of increased intraocular tension 
and its effects. Dr. John M. Thompson, ophthalmologist of South 
Bend and Dr. Neal J. Bailey, Assistant Professor of Optometry at the 
Division of Optometry, Indiana University, Bloomington, were the 
speakers. Dr. D. O. Elliott, Jr., of South Bend presided. 
NEWS BRIEFS 

The golden anniversary alumni reunion of the Los Angeles 
College of Optometry was held November 13, 14, and 15. One of 


*Alfred M. Lansing. Moose or Man? Colliers. October 29, 1954, pp. 31-33 
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the features of the meeting was a trip through the M-G-M studios in 
Culver City where a complete review of CinemaScope was presented. . . . 
Mr. Norman A. MacLeod, Providence, was elected President of the 
American Board of Opticianry at its meeting in New York City, 
September 20... . The Alumni Association of Southern College of 
Optometry will meet in Memphis, December 5 and 6. Dr. Irving P. 
Filderman, Memphis, president of the group will preside. The Sunday 
speakers will be Dr. Charles Schleifer, ‘“Modern Clinical Practices,’ Dr. 
O. M. Cole, ‘Occupational Vision” and Dr. E. M. Broom, “Optometric 
Research Procedures." The Monday speakers are Dr. William D. 
Paisley, ‘Practice Development’’; Dr. William Sullins, ‘Visual Train- 
and Dr. Filderman, ‘‘Subnormal Vision.”’ . . . The annual Read- 
ing Institute of Temple University, Philadelphia, will be held the 
week of January 24, 1955. Optometrists are invited to attend. For 
further information address the Reading Clinic, Department of 
Psychology, Temple University, Philadelphia. . . . At the September 24 
quarterly meeting of the B. V. I. the announcement was made that the 
plan for raising approximately one million dollars a year over the next 
five years is now being studied with the hope that the projected broad 
scale public relations program dealing with better vision can begin early 
in 1955. .. . Dr. George W. Keevil, Toronto, advises that Academy 
members and guests coming to the annual meeting of the Academy in 
Toronto, December 11-14, and bringing instruments or books with 
them may clear these items with the Customs Department or with the 
Toronto Convention Tourist Association, 30 Bloor Street West, Tor- 
onto, where assistance will be given. . . . The American Optometric 
Association announces that revised prints of the twenty-one minute 
film “More Than Meets the Eye’’ are now available for distribution. 
This color film and its accompanying sound track may be secured from 
the office of the association, 4030 Chouteau Avenue, St. Louis. The 
cost is $200.00. .. . Dr. S. K. Guth, General Electric Company, Nela 
Park, Cleveland, has just returned from a trip to Iceland where he 
presented several papers dealing with lighting and vision before the 
Illuminating Engineering Society of Iceland. . . . Miss I. M. Whitney 
and Mr. A. E. Turville, Northampton, England, each presented papers 
before the German Optometric Congress in Berlin in September. Miss 
Whitney is treasurer of the British Chapter of the Academy and Mr. 
Turville is president of the Chapter. . . . The geographical directory 
which follows this department in this issue of the JOURNAL lists the 
names and addresses of 678 members of the Academy. This is the 
high point in academy membership. 
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*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 
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Northern Illinois College of Optometry 
830 E. 42nd Place, Chicago 
Dr. John T. Peterson 
202 City National Bank Bldg., Rockford 
Dr. Harry E. Pine 
8 S. Michigan Blvd., Chicago 
Dr. Jack A. Potter 
630 First National Bank, Peoria 
Dr. Helen M. R 
University of Chicago Reading Clinics 
Graduate Education Bldg., Chicago 
Dr. A. R. Rochte 
303 N. N. W. Hwy., Park Ridge 
Dr. Alfred A. Rosenbloom 
Northern Illinois College of Optometry, 
830 E. 42nd Place, Chicago 
Dr. Wallace H. Rozell 
1103 Columbus Memorial Bldg., Chicago 
Dr. Raoul W. Sabatini 
Chicago College of Optometry, 
2315 N. Clark St., Chicago 
Dr. Edward C. Scanlan 
Northern Illinois College of Optometry, 
830 E. 42nd Place, Chicago 
Dr. Z. J. Schoen 
Chicago College of Optometry 
3243 S. Michigan Ave., Chicago 
Dr. Carl F. Shepard 
5 So. Wabasha Ave., Chicago 
Dr. Paul F. Shulman 
Northern Illinois College of Optometry 
830 E. 42nd Place, Chicago 
Dr. Earl R. Smith 
105 W. Wall St.. Morrison 
Dr. Robert H. Sternberg 
2315 N. Clark St., Chicago 
Dr. Grace Stevesson 
11131 S. Michigan Ave., Chicago 
Dr. W. T. Stevesson 
11131 S. Michigan Ave., Chicago 
Dr. Eugene W. Strawn 
12% E. Stephenson St., Freeport 
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Dr. Don A. Frantz So, 
DeKalb 


Dr. T. F. Taylor 
509 LaSalle St., Ottawa 
Dr. Edward R. Tennant 
Chicago College of Optometry, 
3243 S. Michigan Ave., Chicago 
Dr. Roy Teshima 
Northern Illinois College of Optometry, 
830 E. 42nd Place, Chicago 
Dr. James F. Wahl 
343 S. Main St., Anna 
Dr. Rita Walsh 
1008 N. Main St., Bloomington 
Dr. Newton K. Wesley 
59 E. Madison St., Chicago 
Dr. H. 8. Wodis 
Chicago College of Optometry, 
3243 S. Michigan Ave., Chicago 
Dr. Walter 8. Yasko 
Northern Illinois College of Optometry 
830 E. 42nd Place, Chicago 
Dr. Vincent Zunica 
413 E. 113th St., Chicago 


INDIANA 
Dr. Merrill J. Allen 


Division of Optometry 
Indiana U Bloomington 
Dr. Neal J. Bailey 
Division of Optometry, 
Indiana University, Bloomington 
Dr. Dale E. Berkebile 
119 West 7th St., Rochester 
Dr. N. A. Bixler 
Decatur 
Dr. I. M. Borish 
300 Union Bank Blidg., Kokomu 
Dr. Mary Clay 
Transfer Bldg., Fort Wayne 
Dr. Harold Cline 
325 W. Lexington Ave., Elkhart 
Dr. D. W. Conner 
206 Merchants Bank Bldg., Terre Haute 
Dr. yy P. Davey 
812 Board of Trust Bldg., Indianapolis 
Dr. Roy E. Denny 
704 Odd Fellows Bldg., Indianapolis 
Dr. Daniel O. Elliott, Jr. 
828 Jefferson Blvd., South Bend 
Dr. H. F. Garton 
814 Jefferson Ave., La Porte 
Dr. H. W. Hofstetter 
Division of Optometry 
Indiana University, Bloomington 
Dr. H. H. Jenner 
Frankfort 
Dr. C. D. Jordan 
26 West Main St., Peru 
Dr. Kenneth Kintner 
Mishawaka 
Dr. Gus R. Ledi 
240 Bankers Trust Bldg., 39 E. Ohio St., 
Indianapolis 
Dr. Robert G. Ledig 
240 Bankers Trust Bldg., 39 E. Ohio St., 
Indianapolis 
Dr. James P. Leeds 
2112 E. 10th St., Indianapolis 
Dr. Maurice E. Lemontree 
219 Poledor Bidg., South Bend 


Dr. Deo M. Lowden 
5305 Hohman Ave., Hammond 
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Dr. Virgil A. McCleary 

116 No. Buffalo St., Warsaw 
Dr. C. F. Mackey 

South Van Rensselaer St., Rensselaer 
Dr. Robert A. Ma 

13 W. Broadway, Shelbyville 
Dr. J. Stanley Rafalko 

School of Medicine 

Indiana University, Bloomington 
Dr. D. R. Reed 

204 Masonic Temple Bidg., LaPorte 
Dr. G. C. Richter 

403 Walnut St., Lawrenceburg 
Dr. J. Robert Shreve 

639 East 38th St., Indianapolis 
Dr. E. J. Soland 

420 Merchants Bank Bldg., Indianapolis 
Dr. G. Speiser 

116%5 ishawaka 
Dr. R. w. 

304 Medical Arts Bldg., Richmond 
Dr. W. L. Van Osdol 

605 State Life Bldg., Indianapolis 
Dr. Bernard E. Vodnoy 

215 Poledor Bldg., South Bend 


IOWA 


Higley Cedar Rapids 
Dr. Ralph J. Hays 

Harlan 
Dr. Alfred L. Klein 

Welty Bldg., Spirit Lake 
Dr. Ralph Kullander 

Equitable Bldg., Des Moines 
Dr. Alvah R. Lauer 

lowa State College, Ames 
Dr. John Earl Martin 

201-202 Masonic Bldg., Carroll 
Dr. George K. O’Brien 

1450 Seventh Ave., Marion 
Dr. Carl R. Peters 


634 Guaranty oie. Cedar Rapids 
Dr. Arthur P. Wheelock 

Equitable Bldg., Des Moines 
Dr. Henry L. Wolfe 

415 Masonic Temple, Marshalltown 


Dr. E. E. Brann 
308 East Maple St., Independence 
Dr. Don R, Paine 
National Bank of Topeka Bidg., Topeka 


KENTUCKY 
r. M. Steinfeld 
609 Broadway, Paducah 
Dr. O. C. Wells 
Corner Sixth and Walnut, Murray 


Logan 
Dr. Paul M. Sims 
Clarion 

KANSAS 
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LOUISIANA 


Dr. Paul H. Floyd 

330 Kirby St., Lake Charles 
Dr. H. B. Hewett 

833 Hodges St., Lake Charles 
Dr. J. Ottis White 

Roumain Bldg., Baton Rouge 


Dr. Donald F. Ellis 
9 Masonic Bldg. 
Dr. Donald F. 
Bath 


Dr. C. Russel 
idelity Bidg., Brunswick 


Houlton 


MARYLAND 
Dr. J. Fred Andreae 


One Forest Drive, Catonsville 
Dr. A. G. Billmeier 

Denton 
Dr. Israel Dvorine 

2328 Eutaw Place, Baltimore 
Dr. J. Lawrence Ebauer 

926 Licht St., Baltimore 
Dr. John T. Ebauer 

926 Light St., 
Dr. Wm. H. Engel, Jr. 

412 Liberty Bide Baltimore 
Dr. George H. Kohler 

322 West Saratoga St., Baltimore 
Dr. G. William Seabold 

115 W. Monument St., Baltimore 
Dr. Allie L. Trussell 

1005 W. 36th St., Baltimore 


MASSACHUSETTS 


Dr. Louis Anapole 
73 Tremont St., Boston 
Dr. Robert E. Bannon 


American Optical Company, Southbridge 


Dr. Paul 
American Optical Company, 
Southbridge 

Dr. C. Henry Chevalier 


American Optical Company, Southbridge 


Mr. John K. Davis 
Research Center 
American Optical Co., Southbridge 
Dr. F. A. Fairbanks 
28 Pleasant St., Worcester 
Dr. Ralph H. Green 
Massachusetts School of Optometry 
178 Newbury St., Boston 
Dr. Salvi S. Grupposo 


American Optical Company, Southbridge 


Dr. W. J. Heather 
American Optical Company, 
Southbridge 
Dr. O. L. McCulloch 
56 Suffolk St., Holyoke 
Dr. Leo F. Ma digan 
59 Temple Place, Boston 
Dr. Clinton R. Padelford 
56 North Main St., Fall River 
Dr. M. L. Palmer 
1618 Main Street, Springfield 
Dr. Ruth Seabury 
Clinton 
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Dr. William Smith 

80 Boylston St., Boston 
Dr. L. Albert Webb 

56 Suffolk St., Holyoke 


Dr. S. Howard Bartley 
Psychology Department 
Michigan State College 


Dr. Thomas R. Bell 
117 Chisholm St. W., Alpena 
Dr. Paul L. Connolly 


701-702 Washinetes Blvd. Bldg., Detrort 


Dr. W. Edward 
607 Security National Bank Bldg., 
Battle Creek 
Dr. D. O. Emmons 
114 N. Mitchell St., Cadillac 
Dr. Leon Firestone 
16101 Harper Ave., Detroit 
Dr. Madison Gilbert 
Connor Bldg., Owosso 
Dr. J. H. Gregory 
690 Empire Ave., Benton Harbor 
Dr. C. L. Grigware 
1505 McKay Tower, Grand Papids 
Dr. S. M. Harding 
205 N. Main St., Romeo 
Dr. Robert A. Hass 
Connor Bldg., Owosso 
Dr. Clyde J. Hathaway 
810 Community National Bank Bldg. 
Pontiac 
Dr. F. M. Hathaway 
810 Community National Bank Bldg 
Pontiac 
Dr. L. D. Huber 
206 State St., St. Joseph 
Dr. J. L. Kehoe 
1210 Mott Foundation Blidg., Flint 
Dr. John R. Kelly 
326 E Mitchell St., Petoskey 
Dr. M. E. Madsen 
117 S. Pennsylvania Ave., Lansing 
Dr. E. J. Moshier 
750 lauselman Bidg., Kalamazoo 
Dr. C. L. Scholler 
Bank Bldg., Big Rapids 
Dr. G. F. Smith 
1404 G. R. Natl. Bank Bldg., 
Grand Rapids 
Bidg., Fli 
resge int 
Dr. David Charles 
306 Scherer Bidg., Detroit 
Dr. George W. Ticknor 
314% State St., St. Joseph 
Dr. Robert H. Ticknor 
314% State St., St. Joseph 
Dr. K. W. Tinker. 
Traverse City 
Dr. H. A. Towle 
2021 S. Division Ave., Grand Rapids 
Dr. Charles Van Sluyters 
409 Ashton Bldg., Grand Rapids 
Dr. Ward C. Vrouwenfelder 
1715 S. Westnedge Ave., Kalamazoo 
Dr. D. D. Walton 
Natl. Bank Blidg., Hastings 
Dr. John Edward Wright 
42 South Gratiot Ave., Mt. Clemens 
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MINNESOTA 

Dr. W. D. Amundson 

314 Washington St.. Northfield 
Dr. Don B. Arden 

Montevideo 
Dr. William L. Benedict, ( Hon.) 

100 First Ave. Bidg., Rochester 
Dr. K. L. Blodgett 

126 So. Main St., Stillwater 
Dr. E. J. Cummins 

411 Main St., Red Wing 
Dr. Rudolph Ehrenberg 

Granite Falls 
Dr. Austin G. Engel 

2419 Penn Ave N., Minneapolis 
Dr. Joseph L. Frank 

New Prague 
Dr. Lorne E. Holmes 


333 E. Hennepin Ave., Minneapolis 


Dr. John R. Kennedy 


852 Lowrv Medical Bldg., St. Paul 


Dr. Ernest Kiekenapp 

Wilmac Bldg., Minneapolis 
Dr. Carel C. Koch 

Foshay Tower, Minneapolis 
Dr. Leo Meyer 

115-M New York Bldg., St. Paul 
Dr. Walter H. Nordin 

300 W. Bridge St.. Austin 
Dr. John N. Schoen 

Owatonna 
Dr. Charles Sheard, (Hon.) 

P.O. Box 543, Rochester 
Dr. H. C. Sherratt 

409 Wilmac Bldg., Minneapolis 


Dr. John W. Shimek 

426 Kresge Bldg.. Minneapolis 
Dr. Arthur E. Tillisch 

615 W. Lake St., Minneapolis 


MISSOURI 

Dr. J. C. Carpenter 

210 Howard Bldg., Moberly 
Dr. W. F. Kimball 

Kirkpatrick Bldg., St. Joseph 
Dr. Felix A. Koetting 

4196 Manchester Ave., St. Louis 
Dr. R. E. Littlefield 

5911 Main St., Kansas City 
Dr. E. H. Schmidt 

218 W. Main St... Washington 
Dr. A. M. Skeffineton 

Arcade Bldg., St. Louis 


NEBRASKA 
Dr. Geo. A. Parkins 
Ord 
Dr. George E. Semerad 
717 Barker Omaha 


NEW HAMPSHIRE 
Dr. Melvin B. Dunbar 
21 Bank St., Lebanon 
Dr. Wendell Triller 


Hanover 


NEW JERSEY 
Dr. Henry H. Bisbee 
9 West Union St., Burlington 


Dr. William Boettinger 

625 Main Ave., Passaic 
Dr. George L. Brown 

Paulsboro 
Dr. John J. Brown 

88 Smith St., Perth Amboy 
Dr. M. P. Costantini 

711 Hamilton Ave., Trenton 
Dr. Henry J. Frank 

616 Landis Ave., Vineland 
Dr. Ralph B. Gaeta 

147 East Main St., Ramsey 
Dr, Ernest J. Giglio 

19 Anderson Road, Bernardsville 
Dr. E. Burton Hudson 

16 Holly Ave., Pitman 
Dr. Philip Jackman 

144 Main St., Hackensack 
Dr. Charles E. Jaeckle 

136 Evergreen Place, East Orang- 
Dr. G. Jukas 
135 Main St., South River 
Dr. Bernard B. Kushner 

1166 E. State St., Trenton 
Dr. Jerome S. Lasky 

420 Broadway, Long Branch 
Dr. Louis I. Levinson 

93 Market St., Salem 
Dr. E. E. Linke 

235 Main St., Orange 
Dr. George M. McEneany 

601 Bangs Ave., Asbury Park 
Dr. Ralph L. Marshack 

786 Broad St., Newark 
Dr. Arthur R. Neale 

140 Market St., Paterson 
Dr. Julius Neumueller, (Hon.) 

320 Rhoads Ave., Haddonfield 
Dr. Wm. H. Nicklin 

61 Sanhican Drive, Trenton 
Dr. E. C. Nurock 

162 W. State St., Trenton 
Dr. H. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Dr. L. M. Ratliff 

Citizens Bldg., 46 Bayard St., 

New Brunswick 
Capt. Alvin E. Reynolds 

O. S. Repl. Sta. 126 S. U. Per. 

Camp Kilmer 
Dr. Earl H. Ridgeway 

550 W. State St, Trenton 
Dr. William P. Schumann 

511 Landis Ave., Vineland 
Dr. George Sheppard 

10 Scott St., Riverside 
Dr. Harold Simmerman 

107 E. Mantua Avenue, Wenonah 
Dr. R. Slovis 

155 Lexington Ave., Passaic 
Dr. Martin R. Snook 

62 Main St., Newton 
Dr. S. Benjamin Sobel 

1151 Main Ave., Clifton 
Dr. Tohn A. Steeve 

The Ward Homestead, Maplewood 
Dr. Rudolph T. Textor 


Lvons Place, R. D. No. 1, Basking Ridge 


Dr. Turner O. Veith 
21 Jefferson Ave., Tenafly 
Dr. Laurence A. West 
Two Highland Ave., Jersey City 
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- Dr. W. A. Wirth 
74 W. Front St., Red Bank 
Wurtzel 


141 Market St., Perth Amboy 
Dr. W. Zoltan 


393 George St., New Brunswick 


NEW YORK 


Dr. M. J. Almstead 
21 Van Buren St., 
Dr. Harold R. Barnes 
School of Optometry, 
sity, 132 West 60th St., 
Dr. L. Lester Beacher* 
33 West 42nd St., New 
Dr. Edwin W. Bechtold 
School of Optometry 
Columbia University 
132 West 60th St., New York 
Dr. H. C. Best 
7563 185th St., 
Dr. B. H. Bohall 
63 West Bridge St., Oswego 
Dr. Charles C. Bradley 
96 Main St., Batavia 
Dr. Milton N. Chodroff 
One Hanson Place, Brooklyn 
Dr. Charles E. Cox 
434 State St., Schenectady 
Dr. Ralph L. Dublin 
68 Lapham Park, Webster 
Dr. Wm. Feinbloom* 
130 E. 74th St.. New York 
Dr. Isidore S. Finkelstein* 
1501 Broadway, New York 
Dr. Harold M. Fisher 
527 Fifth Ave., New York 
Dr. S. C. Frank 
1674 President St., 
Dr. Benjamin Gold 
76 Hanson Place, Brooklyn 
Dr. Abraham L. Graubart 
Suite I & K 
150 Bennett Ave., New York 
Dr. Sidney S. Haniford 
289 W. Ferry St., Buffalo 
Dr. Milton M. Harmon 
32 Linden Lane, Geneva 
Dr. Norman B. Hays 
717 Main St., Niagara Falls 
Dr. Leo Hirsh 
300 West End Ave., New York 
Mr. Fred W. Jobe 
Bausch & Lomb Optical Company 
Rochester 
Dr. Alfred Lit 
School of Optometry, Columbia University 
132 West 60th St.. New York 
Dr. E. J. Margaretten 
60 Hudson St., New York 
Dr. Roy Marks 
Shuron Optical Company, 
Dr. John W. Mogey 
Bank of Manhattan Bldg., Flushing 
Comm. F. P. Moone 
S. Naval Hospital, 


Weedsport 


Cvulumbia Univer- 


New York 
York 


Flushing 


Brooklyn 


Rochester 


West 96th St.. New York 


x Petry 
134 Ameridge Park, Rochester 


Dr. D. H. Pratt 
1 W. 34th St., New York 
Dr. Edwin H. Reese 
Medical Arts Bldg., Glens Falls 
Dr. Harris Ripps 
School of Optometry, Columbia Univer- 
sity, 132 West 60th St., New York 
Dr. Nathan A. Robbins* 
Linwood Ave., Buffalo 
Dr. Bernard Rosett 
School of Optometry, Columbia University 
132 West 60th St.. New York 
Dr. E. LeRoy Ryer 
527 Fifth Ave., New York 
Dr. Herman Sager 
Sperry Gyroscope Co., Lake 
Dr. Carl H. Scholermann 
20 Romer Ave., Pleasantville 
Mr. R. A. Sherman 
Bausch and Lomb Optical Co., 
Dr. Harold Solan 
1187 Grand Concourse, New York 
Dr. Edward Steinberg 
850 Seventh Ave., 
Dr. C. L. Treleaven 
School of Optometry, Columbia Univ., 
132 West 60th St.. New York 
Dr. I. Irving Vics* 
610 Western Ave., 
Dr. Eugene Wiseman 
486 Leroy Ave., Buffalo 
Dr. F. A. Woll, (Hon.) 
679 East 224th St., 
Dr. Daniel Woolf 
School of Optometry, Columbia Univ., 
132 West 60th St., New York 


Success 
Rochester 


New York 


Albany 


New York 


NORTH CAROLINA 


Dr. James O. Baxter, Jr. 
410 Middle St., New Bern 
Dr. Dorothy L. Calhoun 
Box 310, Forest City 
Dr. J. T. Campbell 
Washington 
Dr. Horace Carpenter 
Harris Bldg., Rutherfordton 
Dr. Louise C. Chandler 
Box 310 Forest City 
Dr. Henry B. Day 
603 Security Bank Bidg., Raleigh 
Dr. Henry B. Day, Jr.* 
301 Revnolds Bldg. 
Dr. Jule S. Deans 
Deans Bldg., 904% B. St., 
North Wilkesboro 
Dr. T. E. Donoghue 
205 W. Nash St., Wilson 
Dr. Preston W. Green 
Mount Airy 
Dr. James H. Grout 
Professional Bldg., 
Dr. John T. High 
140 No. Franklin St., 
Dr. George C. Hodgens 
402-403 Odd Fellows Bldg., 
Dr. T. E. Holleman 
505 O’Hanlon Bidg., Winston Salem 
Dr. Mordicai Katzin 
Jacksonville 
Dr. G. L. Lang 
7% So. Union St., Concord 


Winston-Salem 


Charlotte 
Rocky Mount. 


Raleigh 
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Dr. Richard A. Needles 

101 East mashes St., Greensboro 
Dr. J. Smith ong 

105 Old ~~ Road, Winston-Salem 
Dr. W. W. Parker 

G. Badger McLead Bidg.. Lumberton 
Dr. Robert J. Pearce 

504 Bidg., Greensboro 
Dr. J. Perry, Jr. 

304 oO Hanlon Bidg., Winston Salem 
Dr. E. O. Roland 


hafer 

First Natl Bank Bldg., Statesville 
Dr. Herbert L. Toms 

208 Horton Bldg., Concord 
Dr. Gary B. Tourjee 

Morehead Street Arcade, Reidsville 
Dr. Nat Walker 

147% 7 Main St., High Point 
Dr. Lee M. Wheless 

403 Security Bank Bidg., High Point 


NORTH DAKOTA 
Dr. John H. Branchaud 


Cavalier 
Dr. M. A. Bursack 

502 Black Bidg., Fargo 
Dr. J. K. Galloway 


evils Lake 


Dr. Nelson E. Abrahamsen 

2808 Clark Ave., Cleveland 
Dr. R. C. Baxter 

246 Washington St. N. E., Warren 
Dr. Frederick W. Blume 

Parkview, Logan 

Dr. Robert John Bray 

367 The Arcade, Cleveland 
Dr. W. S. Brent 

228 Second St. N. W., Barberton 
Dr. Wilson Rukenbrod Day 

922 First National Bank Bldg., Canton 
Dr. R. A. Dister 

717 United Bank Bldg., Cleveland 
Dr. L. D. Dolbear 

522% Broadway, Lorain 
Dr. V. J. Ellerbrock* 

School of Optometry 

The Ohio State University, Columbus 
Dr. Donald T. Elliott 

2596 N. High St., Columbus 
Dr. Jay M. Enoch 

School of Optometry, 

The Ohio State University, Columbus 
Dr. A. C. Evert 

13105 Miles Ave., Cleveland 
Dr, J. E. Fitzgerald 

636 Schofield Bidg., Cleveland 
Dr. Glenn A. Fry 

School of Optometry 

The Ohio State University, Columbus 
Dr. Jack M. Fugate 

922 S. Roosevelt Ave., Columbus 
Dr. Carroll D. Gaver 

12 W. Main St., Springsfield 
Dr. Frank M. Giannantonio 

11328 Euclid Ave., Cleveland 
Dr. D. 8. Goldschmidt 

129 N. Court St., Circleville 
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Dr. J. Greger 
5834 Broadway, Cleveland 


Dr. Sylvester K. Guth 
General Electric Company, 
Nela Park, Cleveland 
Dr. Howard F. Haines 
74 South Third St., Columbus 
Dr. R. M. Hall 
419 National City Bank Bldg., Cleveland 
Dr. Phillip R. Haynes 
N. St... Newark 
Dr. T. R. Hedges 
404 Columbus Ave., Sandusky 
Dr. E. L. Higgins 
418 N: Bank Bldg., Cleveland 
Dr. John R. Hubbard 
1526 Road, Rocky River 
Dr. D. G. Hummel* 
418 National City Bank Bldg., Cleveland 
Dr. W. M. Insk 
145 No. High St., Columbus 
Dr. George F. Jones 
511 East State St., Salem 
Dr. M. H. Kauhl 
418 National City Bank Bldg., Cleveland 
Dr. I. W. Kinsey 
31 East eotese St., Alliance 
Dr. George W. Knox 
School of Optometry, 
The Ohio State University, Columbus 
Dr. A. W. Madden 
4258 Pearl Road, Cleveland 
Dr. Paul L. Magnuson 
116 E. Main St., Lancaster 
Dr. Robert K. Morrison 
124% West Winter St., Delaware 
Dr. Herbert G. Mote 
208 East State St., Columbus 
Dr. Roy E. Myers 
208 East State St., Columbus 
Dr. J. S. Nupuf* 
1342 N. Cleveland St., Canton 
Dr. William D. Paisley 
117 W. Second St., Ashland 
Dr. J. F. Pocock 
59 West Main St., Chillicothe 
Dr. Jack Harvey Prince 
Dept. of Opthalmology, Medical School, 
The > State University, Columbus 
Dr. C. Rad 
3784 Blvd., Cleveland 
Dr. E. E. Reese 
14 “College Ave., Westerville 
Dr. Kenneth G. Robinson 
105 N. Court St., Medina 
Dr. A. John Rose 
227 Main St. Chardon 
Dr. A. J. Rowe 
4248 Peart R Road, Cleveland 
Dr. K. S. Rowe 
225 W. Center St., Fostoria 
Dr. Arthur A. Schmidt 
r. 


Provident Bank Bidg., 

Cincinnati 
Dr. William A. Sherard 

1009 Whittier St., Columbus 
Dr. Wm. B. Simukka 

128 North Chestnut St., Ravenna 
Dr. Alpheus W. Smith, (Hon.) 

Dean of Graduate School 

The Ohio State University, Columbus 


OHIO 
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Dr. H. C. Snyder 
3307 Harrison Ave., Cheviot 
Dr. H. Riley Spitler 
Eaton 
Dr. J. Maurice Wareham 
Dowds-Rudin Bldg., Mount Vernon 
Dr. M. Weitzenhof 
Huntsbur 
Dr. Robert E. Welsh 
79 East State St., Columbus 
Dr. Gerald Westheimer 
School of Optometry, 
The Ohio State Unversity, Columbus 
Dr. John J. Wey 
Painesville 
Dr. Joseph A. Wev 
Main St., Painesville 
. P. A. Wilkinson 
"120 Main St., Wellington 
Dr. M. S. Willis 
Elyria Saving & Trust Bldg., Elyria 
Dr. John Zettel, Jr 
612 Enquirer Bidg., Cincinnati 


Dr. E. B. Alexander 
Duncan 
Dr. G. W. Clay 
Ardmore 
Dr. W. S. Farmer 
' 718 Hales Bldg., Oklahoma City 


Dr. Mathew Alpern 
School of Optometry, 
Forest Grove 

Dr. Harold M. Haynes 
School of Optometry, 
Pacific University, Forest Grove 

Dr. Charles A. House 
2014 Broadway, Baker 

Dr. C. B. Margach 
School of Optometry, 

Pacific University, Forest Grove 

Dr. Carol B. Pratt 
School of Optometry, 

Pacific University, Forest Grove 


PENNSYLVANIA 
Dr. Frank A. Blence 
Philadelphia 
1320 South Broad St., 
Dr. Alvah R. Cooley 
1302 Morris St., Philadelphia 
Dr. Robert LeGrand 
Philipsburg 
Oellig Bidg., Corapolis 


Dr. Robert J. Beitel, Jr. 
816 Linden St., Allentown 
1010 Girard Trust Bldg., 
Dr. David Brezel 
Philadelphia 
Dr. Jacob Cohen 
2127 E. Washington Lane, Philadelphia 
Parry Bldg., Langhorne 
Dr. Gilda L. C la 
Dr. J. E. ony 
3022 Frankford Ave., Philadelphia 
20 So. Front St., 
Dr. Elmer H. Eger 
Dr. John D. Engle 
603 Markle Bank Bidg., Hazelton 


Pacific University. 


Dr. H. Ward Ewalt, 


Jr. 
Jenkins Arcade Bidg.., Pittsburgh 
Dr. Theodore H. Feinman 
604 Monongahela Ave., Glassport 
Dr. Albert Fitch 
Pennsylvania State College of Optometry 
12th & Spencer Ave., Philadelphia 
De. Lawrence Fitch 
Pennsylvania State College of Optometry 
12th and Spencer Ave., Philadelphia 
Dr. Benton Freeman 
911 Hamilton St., 
Dr. Luther A. Garns 
5433 Chester Ave., Philadelphia 
Dr. E. J. Gording 
1015 Graham Ave., Windber 
Dr. Wayne Helmbrecht 
Second Ave. at East St., 
Dr. Robert James Johnson 
401 Main St., Latrobe 
Dr. Herman Klein 
210 Dauphin Bidg., Harrisburg 
Dr. J. Donald Kratz 
158 Washington Ave., Souderton 
Dr. George A. MacElree, Jr. 
6034 Ogontz Ave., Philadelphia 
Dr. Wm. J: McEvoy 
15 E. State St., Doylestown 
Dr. Edwin H. Manwiller 
5224 Spruce St., Philadelphia 
Dr. Russell S. Manwiller* 
5224 Spruce St., Philadelphia 
Dr. John C. Neill* 
5128 N. Broad St., Philadelphia 
Dr. R. C. Phillips 
909 Third Ave., New Brighton 
Dr. Wm. W. Policoff* 
68 S. Franklin St., Wilkes-Barre 
Dr. Onofrey G. Rybachok 
Pennsylvania State College of Optometry 
12th and Spencer Ave., Philadelphia 
Dr. Arthur Shlaifer 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. F. W. Sinn 
Pennsylvania State College of Optometry 
12th & Spencer Ave., Philadelphia 
Dr. Robert Spreat 
Pennsylvania State College of Optometry 
12th and Spencer, Philadelphia 
Dr. Frank M. Stever 
1109 West Main St., 
Dr. John C. Stull 
ashington 
Dr. Fred W. Sutor 
12 So. 12th St., 
Philadelphia 
Dr. I. Teitelbaum 
236 Franklin St., Johnstown 
Dr. R. R. Van K 
122 West Ist St., Oil City 
Dr. Gordon W. Venable 
16 Armat St., Germantown 
Philadelphia 
Dr. William O. Vivian 
28 East 3rd St., Media 
Dr. William G. Walton, 

Pennsylvania State College of Optometry, 
12th and Spencer Ave., Philadelphia 
Dr. John R. Wittekind 
Box 5, Morrisville 
Dr. Richard J. Wixson 

8 West Sunbury St., 


Allentown 


Warren 


Norristown 


Suite 1109 


Shamokin 
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OKLAHOMA 
OREGON 


RHODE ISLAND 


Dr. Kenneth Armstrong 

187 Westminster St., 
Dr. J. A. Bainton 

268 Westminster St., Providence 
Dr. Thomas Costa 

334 Westminster St., Providence 


Providence 


SOUTH CAROLINA 


Dr. L. Wayne Brock 

338 No. Main St., Greenville 
Dr. W. C. Ezell 

Andrews Bidg., Spartanburg 
Dr. Ned P. Hobbs 

119 Cashua St., Darlington 
Dr. Clifford C. Johnson 

Andrews Bldg., Spartanburg 
Dr. George C. Wise 

1312 Sixth St., Hartsville 


SOUTH DAKOTA 


Dr. P. O. Dickinson 
226 Midwest Bldg., 
Dr. Donald P. Hines 
1114 Main St., Sturgis 
Dr. Charles J. Kruger 
84%, West Main St., Vermillion 
Dr. Donald D. Slater 
Evans Hotel Bldg., Hot Springs 
Dr. John R, Uglum 
109 FE act Fourth St., Mitchell 
Dr. Ralph E. Wick 
Woolworth Bldg., Rapid City 


Aberdeen 


Dr. M. E. Broom 
Southern College of Optometry 
865 Washington Ave., Memphis 
Dr. Irving P. Filderman* 
Three Sisters Bidg., Memphis 
Dr. B. E. Kehl 
1590 Linden Ave., 
Dr. John C. Patty 
212 E. Center St., Kingsport 


Memphis 


TEXAS 
Dr. B. W. A 


rmistead 

406 LFD Drive, Littlefield 
Dr. Wilma Baber 

911 Burnett St., Wichita Falls 
Dr. Glenn S. Burk 

406 LFD Drive, Littlefield 
Dr. Darrell B. Carter 

College of Optometry, University of 

Houston, Houston 
Dr. Wm. L. Cheatham, Jr. 

307 Shell Bldg., Houston 
Dr. Nelson Greeman 

Majestic Bld San Antonio 
Dr. William C. 

924 Prescott St., Kerrville 
Dr. S. K. Lesser 

307 American Fidelity Bldg., Fort Worth 
Dr. Max Levy, Jr. 

4411 Montrose Bivd., Houston 
Dr. Bernard Mazow* 

4118 Fannin St., Houston 
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Major Floyd M. Morris, 
JISAF, MSC, School of Aviation Medi- 
cine, Department of Opthalmology, 
Randolph Air Force Base 

Dr. Chester H. Pheiffer 
College of Optometry, University of 
Houston, Houston 

Dr. J. G. Shelton 
Littlefield Bidg., Austin 

Dr. Charles Reese Stewart 
College of Optometry, University of 
Houston, Houston 

Dr. Ira E. Woods 
406 LFD Drive, Littlefield 

Dr. Ralph Woo 
205-206 Palace Drug Bldg., Olney 

Dr. O. Re Young 
6005-A Berkshire Lane, Dallas 


Dr. Walter I. Auber 

8 Hillcrest Road, Springfield 
Dr. Leland G. Chase 

10 Summer St., Springfield 
Dr. Alan E. Evens 

439 Main St., Bennington 
Dr. Laurence P. Folsom 

South Royalton 
Dr. Douglas F. Green 

187 Bank St., Burlington 
Dr. A. B. Jordan 

Brattleboro 
Dr. Katherine Jordan 

Brattleboro 
Dr. G. F. Preston 

6 No. Winooski Ave., Burlington 
Dr. Frederick L. W 

65 Grove St., Rutland 


Dr. H. E. Cross 
202 Doniphan Bldg., Alexandria 
Dr. Carl A. Kauffman 
144 No. Main St., Suffolk 
Dr. George W. Raulfs, Jr. 
Kiser-Allison Clinic, Emporia 
Dr. William W. Royall, Jr. 

133 28th St.. Mewport News 
Dr. James P. ¢. Southall, (Hon.) 
Edgewood Lane, University 

Charlottesville 


WASHINGTON 
Lt. Comdr. Paul R. Kent 
MSC, USN, U. S. Naval Hospital, 
Bremerton 
Dr. G. F. Kintner 
Linden 
Dr. H. L. Thomas 
Wenatchee Valley Bank Bldg., 
Wenatchee 


Wolff 

5 Rookery Bidg., Spokane 

Dr. Francis A. Young 
Department of Psychology, State College 
of Washington, Pullman 
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| VERMONT 
TENNESSEE 
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WEST VIRGINIA Dr. William M, Lyle 


; : 283 Portage Ave., Winnipeg, Manitoba 
Dr. John Townsend Collins Dr. Hugh D. MacK anole 


Lewist 
Dr. Edward Fisher 513-514 McCallur Hill Bldg., 
711% Market St., Parkersburg Dr. Warren J. Ma 


xwell 
Bluefield 70 York St., Fredericton, N. B. 
iminger Dr. Robert I. McQuarrie 
302 Jefferson Ave. Moundsville 620 Third St., Medicine Hat, Alta. 
School o ptometry, niversity o 
“301 Laconia Bidg. Wheeling Montreal, Montreal, P. Q 
Dr. John J. 
20 Quinpool Road, Halifax, N. S. 
WISCONSIN Dr. F. G. Ottaway 

Dr. A. N. Abbott 2434 Yonge St., Toronto, Ontario 
Schutz-Carr Bldg., Shawano Dr. Yves Papineau 

Dr. C. S. Bridgman 66 St. Jacques, St. Jean, P. Q 
Bureau of Industrial Psychology, Dr. Cedric Passmore aes 
University of Wisconsin, Madison 247% Dundas St., London, Ontario 

Dr. Marguerite Thoma Eber! Dr. William Petrachenko 
414 Wisconsin Tower, Milwaukee 57 Division St., Welland, Ontario 

Dr. Marshall A. Marvelli _ ai Dr. Raymond Louis Philippe 
106 East yrane Ave., Eau Claire 310 St. George St., St. Jerome, P. Q. 

Dr. Herman J. Raile Dr. James G. Rowand 
330 Main St., Menomonie 707 Tegler Bldg., Edmonton, Alta. 

Dr. Robert L. Sommerville 
St., Fort Erie, Ont. 
r. H. 
MEMBERS IN CANADA 127 Main Street S. 
Kenora, Ontario 
CANADA Dr. C. A. Taylor 

Dr. Irving Baker 86 Bloor St., Toronto, Ontario 
1438 B, Yonge St., Toronto, Ontario Dr. Arthur H. Tweedle 

Dr. Maurice E. Barre 305 King St. 

93 Dunlop St., Barrie, Ontario Midland, Ontario 

Dr. G. M. Belanger Dr. George S. Wonnacott 
Suite 302, 45 Rideau, Ottawa, Ontario 217 Pinnacle St., Belleville, Ontario 

Dr. C. W. Bobier 
College of Optometry of Ontario, 

140 St. George St., Toronto, Ontario 


Dr. Charlemagne Bourcier 
1735 St. Denis St., Montreal, P. Q. OVERSEAS MEMBERS 
Dr. Carl A. Class mad 

Front St., Strathroy, Ontario ENGLAND AND SCOTLAND} 


Dr. E. Henri Cote 7 
6205 Monk Blvd, Montreal, P. Q. Mr. Arthur W. S. Armitage 


Dr. J. Erlanger 128 Regent Rd., Leicester, England 
Tegler Bldg., Edmonton, Alberta Mr. Geoffrey Vernon Ball 
Dr. J. Ian Evans Dept. of Physics & Mathematics, 

1226 Third Ave., Prince George, B. C. College of T echnology, 
Dr. E. J. Fisher Birmingham, England 

College of Optometry of Ontario Mr. Eric Bateman . 

140 St. George St., Toronto, Ontario Higher Market St., 


Dr. Douglas B. Freeman Looe, Cornwall, England 
203 Brant St. Mr. Norman Bier 


Burlington, Ontario 23 Manchester St., 
Dr. Gerard Gauthier London W. 1., England 

2104 East Mount Royal, Montreal, P. Q. Mr. Albert J. Billson 
Dr. Emmanuel Gobeil 5 Newmarket St., Ayr, Scotland 

44, rue St. Jean Baptiste, Mr. Albert S. Billson 

Montmagny, P. Q. 5 Newmarket St., Ayr, Scotland 
Dr. George W. Keevil Mr. S. Black 

12 Bloor St. E., Toronto, Ontario 53, Melrose Road, West Hill, London 
Dr. Stephen A. Kosak Mr. G. A. Brock 

1765 Hamilton St., Regina, Sask. 32 Eagle Road, Brislington, 
Dr. Coleman G. Lecker Bristol, England 

183 Charlotte St., Sydney, N. S. Mr. William Ellis Brown 
Dr. Norman M. Lillos 18 Russell Road, 

320 Columbia St., New Westminster, B.C. Rhyl, —_ Wales, England 
Dr. Walwyn S. Long Mr. S. C. Burnley 

College of Optometry of Ontario, Borough Chambers, Hinckley, 

140 St. George St., Toronto, Ontario Leicestershire, England 
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Rt. Hon. Lord Charnwood 
108 Eccleston Mews, 
London S. W., England 
Mr. Wilfred G. B. Colls 
22 Oxford St. Newcastle-on-lTyne 
Northumberland, England 
Mr. Frank Dickinson 
35, The Square, 
St. Annes-on-Sea, England 
Mr. H. Freeman 
493 Roman Road, London E. 3, England 
Mr. R. L. Freeman 
7 Church St., Liverpool, England 
Mr. George H. Giles, Secretary 
British Optical Association 
65 Brook St., London W.1, England 
Mr. John Calder Gillie 
4 Northumberland Place, 
North Shields, England 
Mr. Robert Green 
13 Whickham Ave. Dunston Gateshead 
Il, County Durham, England 
Mr. K. Clifford Hall 
140 Park Larne, London W. 1, England 
Mr. Robert R. Hines 
Victoria Chambers, 220 Wolverl.ampton 
St., Dudley, Worcestershire, England 
Mr. Humphrey Hughes 
26 West St. Pontypridd, 
Glamorgan, England 
Mr. Robert Irving 
457 Great Western Road, 
Glasgow W. 2, Scotland 
Mr. Albert Johnson 
46-B Turner St.. Blyth, 
Northumberland, England 
Mr. John Griffith 
2 St. John St., Deansgate, 
Manchester, England 
Mr. Geoffrey D. McKellen 
l-a Red Lion Square 
Newcastle-on-Lyme, Staffs, England 
Mr. Cyril J. Pettet 
428 High Road, Leyton, 
London, England 
Mr. John Murray Rusk 
59, Newmarket St., 
Ayr, Ayrshire, Scotland 
Mr. Euin Steele 
6 Devonshire St., London, W. 1, England 
Mr. A. E. Turville 
108 Abingtcn St., Northampton, England 
Mr. T. W. Watts 


8 Castle Meadow, Norwich, England 


Mr. Stuart B. Whitehead 
3 Bridge St., Fakeham, 
Norfolk, England 
Miss Isabella Mary Whitney 
108 Abington St., Northampton, England 


BRITISH WEST INDIES 
Dr. Vernon Kenneth Lee 
7 Sackville St., 
Port of Spain, Trinidad 


GERMANY?+ 
Dr. Peter Abel 
Kurfurstendamm 210, Berlin, W. 15, 
Germany 


INDIA 


Dr. Dorothy Bergin Mellem 
Nangal Township, District of 
Hoshiarpur, Punjab, India 


NORTH IRELAND? 


Miss Francis Jane Jackson 
“Edgemount” Ballynahinch Road, Carry- 
duff, County Down, Belfast, Ireland 
Mr. John Margetts 
3 William St., Galway, Ireland 


SOUTH AFRICA 


Mr. Arthur L. Savell 
563-A Jules St.. Malvern, Johannesburg 


STRAIGHT SETTLEMENTS} 


Dr. Kenneth Edward Meyer 
6 Raffles Place, Singapore 


*The asterisk denotes that the member is a 
Diplomate of the Contact Lens Section of 
the American Academy of Optometry. 
tMembers of British Chapter, American 
Academy of Optometry. 
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She New AO TAAL LENS CABINET 


This truly advanced trial lens cabinet obsoletes everything else in the field. 
Nothing compares with its convenient low-angle tray, built-in illumination, 
and ‘easy-open’ top and work shelf. 

The new AO Trial Lens Cabinet accommodates Tillyer sets or any standard 
tray up to 20%’’x 12%"’x 13s. Smart and conservatively modern, the cabinet 
blends with any surroundings. It is available in richly finished solid 
mahogany and in solid hardwood with walnut or mahogany stain. Also 
ivory-tan or jade green enamel. Tray and shelf pads are covered with deep 
red or chartreuse leatherette, whichever you prefer. 

LOW, MODERN HEIGHT—and low angle of trial lens tray provide extra 
convenience, reduce danger of dropping lenses. 

AUTOMATIC INDIRECT ILLUMINATION —helps you identify lenses in 

the darkened office, and locate equipment in the large drawer and the 
storage shelves. 

WORK SHELF OPENS INSTANTLY—offers easy access to drawer without 
removing items on the shelf. 

Ask to see this new Trial Lens Cabinet . . . and be prepared for a pleasant 
surprise. 


Optical BUFFALO 15, NEW YORK 


XVII 


7 
% 
were 
| ie 
Sate 
: 


¢ For Years, This Card Has 


Introduced Genuine... . 


made to 

LENSES are infra- 

THERMINOT and * ad in 
Therm rays- hos been grow 


Kryptok “A” Bifocal Single Vision 


THERMINON LENSES 


NOW this famous line 
Therminon Lens Corporation: Manufac- 


turers of Therminon Ophthalmic Lenses, includes the new F-T 


and Midwest factory representative of j 
Duroloid Optical Company. (Flat-Top) Bifocal. 


NOW you can prescribe from a 


THERMINON LENS CORP. complete line of America's finest 


63rd and University Avenue, Des Moines, lowa absorptive lenses. 


CHICAGO COLLEGE OF OPTOMETRY 


Registration Now Open for New Classes Beginning 
February 7, 1955 


The College is now established in its beautiful new building in Technology 
Center on the campus of the Illinois Institute of Technology. 

Affords optometry students the extra-curricular and social stimulus of associating on 
a large campus with more than 9,000 students and research workers, pursuing a wide 
variety of curricula and engaged in research projects. Chicago College of Optometry 
remains autonomous, free to continue offering a high standard of instruction specially 
designed for preparation in optometry. 

Brand new dormitories, apartments and many other modern facilities are available on 
the campus. 

Doctor of Optometry degree in three years of professional studies. Entrance requirements: 
60 acceptable Liberal Arts credits in required courses. 


ADDRESS REGISTRAR 


CHICAGO COLLEGE OF OPTOMETRY 
3243 S. Michigan Ave., Chicago 16, Ill. 
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LEADING LADY 


There's an air of elegance about the 
Art-Rim Leading Lady that accounts 
fcr its wide popularity as a frame for 
women. New patterned zyls and rich 
solid colors offer a wide range in fit- 
ting. Available in a variety of beauti- 
ful trims. Model shown with Royal 
Baguette trim. 


Colors: Briartone, Demi-Blonde, Bronze, 
Blue Mesh, Coca Mesh, Black Marble, Black 
& White, Black & Pink, Blue Slate & White. 


PD—A+E 43.5+20—63.5 7.0. 


621 West Lake Street 


TWO OF THE FINEST FRAMES 


TOWNSMAN 


The “go-with everything’ rightness 
of the Art-Rim Townsman is an im- 
portant factor in its universal appeal. 
its distinctive, clean-cut, casual styling 
blends with all the clothes and pursuits 
of daily living. Rarely does a single 
frame offer such complete satisfac- 
tion... for patient . . . for you! 


Colors: Briartone, Grey Slate, Gunner Brown. 
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now, fo your 


BRANCH LABORATORY MAIN OFFICE AND LA2TORATORY 
526 Board of Trade Bidg., Duluth, Minn. 30! Physicians & Surgeons Bidg., Minneapolis, Minn. BR. 3193 


P. A. B. Ss. 


An Authorized Binding 
for 


AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF 
AMERICAN ACADEMY OF OPTOMETRY 


Arrangements have been made by The American Academy of 
Optometry for subscribers to have their journals bound into 
distinctively designed books. 

Twelve issues, January through December, bound in best grade dark spruce 


washable buckram, imprinted with your name on cover, cost but $3.45 per 
volume. 

Bound journals serve as an immediate reference for research ana information. 
Properly displayed, they create a psychological impact on the patient, implying 
the time and effort spent to keep up-to-date on the most modern techniques 
and treatments. 


Ship journals parcel post. Within thirty days after receipts, bound volumes will 
be shipped prepaid anywhere in the U.S.A. Fu.l remittance must accompany 


order. 
PUBLISHERS’ AUTHORIZED BINDERY SERVICE 
(Binders of all Journals) 
308 West Randolph Street Chicago 6, illinois 
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HISTORY 
of 


THE WOMAN’S AUXILIARY 


to The American Optometric 
Association 


This book is a report and review of the 
activities of this organization during its 
first 25 years, 1927-1951. It has been 
written and compiled by Mrs. William C. 
Ezell of Spartanburg, South Carolina, a 
past-president of the Auxiliary. 


This 146 page volume presents the pro- 
gram and the accomplishments of the 
Auxiliary in its earliest years and up to 
the present time. It supplies valuable 
historical background material on op- 
tometry during this period. The Book 
should be in every optometrist’s library. 


146 pages, cloth bound 
$3.00 postpaid 
Send orders with check, direct to: 


The Womans Auxiliary to 
The American Optometric Association 
Mrs. Roy E. Denny, Historian 
971 West Drive Woodruff Place 
Indianapolis, Indiana 


HERING’S— 
SPATIAL SENSE and 
MOVEMENTS OF THE EYE 


The only English translation, by Carl A. 
Radde, O.D., F.A.A.O. 


An authoritative text presenting the funde- 
mentals of binocular vision and ocular 
movements. 

From the original German—ae valuable ad- 
dition to a library dealing with physiolog- 
ical optics. Prepared as an Academy proj- 
ect. 


Bound in cloth .. . Mailed prepaid, $4. 


AMERICAN ACADEMY OF OPTOMETRY 
Foshay Tower 


Minneapolis 2, Minn. 


Newly Revised and Enlarged 
1953 Edition 


Manual of Ocular Tests 


... a8 required by the Armed Services 
and Other Government Agencies 


This third edition of the Manual of Ocular Tests has just 
been revised and expanded by the Council on Education 
and Prof 1 Guid of the A.O.A. 

The continued demand for this book has been beyond 
original expectations with the result that beth the first and 
second editions have been long out of print. Before proceed- 
ing with a third printing it was considered wise to include 
material added to the ial tests and revise former mate- 
rial of the second edition. 

The visual qualifications, examining procedures, and 
standards now used in various branches of the armed serv- 
ices and government ~ —— is so widely scattered that this 
compact compilation of material into one convenient volume 
is a great time saver for the practitioner. 

The Manual of Ocular Tests is not to be construed as an 
official government publication, but the vision requirements 
specified are officially recognized. Users of the new Manual! 
will find it a quick source of information for daily advisory 
and consultory purposes. 


Bound in heavy leatherette 


(Postage Paid) 


Place Your Order Today . . . Use this handy form 


Ernest H. Kiekenapp, O.D. 

The JOURNAL of the A.O.A. 

404 Wilmac Building 

Minneapolis 2, Minn. 

ME COPles of “The Manual 
of Ocular Tests” edition, at $3.50. 

I enclose my check ( 


) or money order ( ) 


Print name 


Address 


City 
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A VITAL NEW PAGE 
HAS BEEN ADDED eeece 


THE VISION-EASE CORPORATION -- SAINT CLOUD, MINNESOTA 
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q 
VISION EASE “Op, Peng, 
uf COMPLETE DATA 
ON REQUEST 


With interchangeable jewel trim to accent accessory colors ; 


The Univis Ensembler is the first frame designed to be worn as a 

true fashion accessory. Offered in basic costume colors with 
interchangeable snap-on jewel trim to accent colors in gloves, handbags 
or other jewelry, Optically correct, the Ensembler provides 

unusual! fit-ability. it is available in both solid and clear bridge 
styles. Unique decorative plaque* adds tailored beauty, serves as 
mounting for jewel trims. Through your Univis supplier. 


3 

¥ Eye 42, M, 46; Bridge 18, 20, 22 a Boxing a 

SIZES Di ) Temples 4”, 41,", I : 

ALSO 

COLORS (Clear Bridge} Mocha/Crystal, Slate blue/Crystal, 
M Black/Crystal; (Solid) Black, Mink, Slate London Fog. 
a fine-fitting, comf ort- Use Ensembler Zyl! shaper No. 300. i. 


able frame, a true 


design 
evenly, eliminates 
pressure points. Or 
THE UNIVIS LENS COMPANY / Dayton, New York, ; 

Los Angeles, San Froncleco 


*1/10 22 K.G.F. 
Pa. No, 2634655 
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POINTING 

THE 

WAY 

ISUAL 
BETTER 
VISION 


ROFESSIONAL 


ROGRAM 


Shuron's PROFESSIONAL VISUAL PROGRAM 
points the way to better vision through broader 
professional service. PVP endorses three basic 
principles recognized as essential to more com- 
prehensive visual service. FOR HER 


Gold embossed “ vanity” case, with Ronbelle Browline 
1. Analyze petiont’s deily routine te determine full ox- = 
Frame for’ Daytime’’... Ronartte Shurset Mounting (1/10 


tent ef visual tesks in Occupotion, Recreation, Social 12K Coral Gold Filled) for “ Gaytime.” 
Life. 

2. Prescribe for most comfortable vision in each clessifi- 
cation. 

3. Lenses for specific visual tasks suggest on Optical Ward- 
robe of frame styles. 


The “Two-Some,” the “Two-Suiter” and “ Vision 
Unlimited” booklet put the PVP to work for you. 


| SHURON OPTICAL CO., INC. 
GENEVA, NEW YORK 
FoR 
“VISION UNLIMITED — 16-page booklet for 
vour potients. Available with your imprint. Masculine-style case, with Ronsir Browline Frame for 


occupation and casual wear Ronman Frame (1/10 
12K Coral Gold Filled) for dress-up occasions. 
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